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INTRODUCTORY LETTER. 



Ills EXCELLENCY, C. S. MOREHEAD, 

GOVERNOR OF KENTUCKY: 

Sir:— Immediately on the receipt of my appoiutment by Governor 
Powell, beaiing date 2Gth of April, 1854, I proceeded to procure the 
necessarj" instruments required for the Geological Survey of Ken- 
tucky, to organize the Geological Corps, and make all the arrange- 
ments required prcpamtory to entering upon the field duties. 

On the 2d of May, 1854, Prof Robert Peter, of Lexington, was 
appointed Chemical Assistant to the Survey; and on the 25th of the 
j^ame month, Mr. Sidney S. Lyon, of Louisville, was appointed Topo- 
graphical Assistant. 

As it became necessary that I should proceed to New York and 
Philadelphia to procure some of the instruments, as well as a portion 
of the camp-equipage, it was some weeks before all the aiTdugements 
could be completed. 

By the 10th of June the outfits rt^iuired lor Camp No. 1 were ob- 
tained, and the day following the field work was commenced, and con- 
tinned until the middle of Noveml)cr. The Winter months were de- 
vote<l to working up, in the oflice and laboratory, the materials collected 
during the Summer and Fall. 

The opemtions of the Topogniphieal Corps were postponed till Au- 
tumn, for the following' reasons: Beibix? a judicious direction could be 
givon to this part of the Survey, it was necessary that a knowledge 
should be obtained of the ytfaeral Geology of the country; the season 
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6 INTRODUCTORY LETTER. 

of the year when the view is least obstructed by foliage and under- 
growth is that most favorable for its operations; and finally, the means 
at my disposal, for this part of the Survey? were insufficient to keep 
the Corps in the field but for a limited time. 

The Topographical Assistant entered upon his duties the 11th of 
September, but his Corps was not fully organized until November. 

The Chemical Assistant was enabled to make some chemical analyses 
connected with the Survey, in August, 1854; but it was not until the 
beginning of October, 1854, that I was enabled to select and place in 
his hands any considerable amount of specimens for chemical analysis. 
Since that time the chemical investigations have proceeded with as 
much dispatch as the means that could be set apart for that work ad- 
mitted. 

During the days which the Chemical Assistant was employed, he 
was enabled, by great diligence and an economical use of his time, to 
accomplish the analyses of 

49 iron ores of the linionite and hematitic varieties. 
24 iron ores of the carbonate variety. 

20 coals. 

14 limestuiie?^. 
1 hydmulic limestone. 
14 furnace slags. 
12 specimens of pig ircm from dillerent fiirnace>>. 

21 soils. 
4 clays. 

3 hearth-stones. 
1 zinc ore. 

169 in all. 

In addition to these analyses made by Dr. Peter, upwards of fifty 
analyses have been made in my own laboratorj^, of various coals, iron 
ores, quaternary earths, and marie, &c. 

During part of the open weather of the Winter, I inspected the 
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progress of the Retailed survey of Union county, and consulted with 
the Topographical Assistant on the plan of future operations in the 
northern part of that county. 

At the opening of the Spring the Topographical Corps was again 
in the field, completing the work allotted to it; and a few weeks after 
my own Corps continued the Geological reconnoissance of the middle 
and mountain counties. 

In the following pages are embodied the results of the Geological 
Survey from the period of its commencement, under my conduct, up 
to the present time. 



INTRODUCTION. 



IMPORTANCE OF THE GEOLOGICAL SURVEY. 

The policy of prosecuting with vigor the Geological Survey of the 
State, in connection with thorough chemical investigations into the 
nature, quality, and composition of her ores and coals, cannot be better 
illustrated and brought home to the attention of my readers, than by a 
simple statement of the following facts: 

A large portion of the time and energies of the Geological Corps 
have been devoted to investigations, both in the field and laboratory, 
of the details of the coal formations of Kentucky, with special refer- 
ence to her resources in coal and iron, and their chemical constitution, 
and adaptation to particular purposes. 

In a former report^ I had occasion to direct the attention of the 
State to the wealth of individuals in Scotland, deriving income only 
from 'hrdshipSy^ or revenue accruing fix)m simple mining rights on es- 
tates underlaid by certain kinds of iron ore. 

In this connection I cite here a remarkable instance in point, show- 
ing the vast and growing importance of the coal and iron business, 
since the introduction of the improvements in the trade, within the last 
half century ; and proving, in the most conclusive and satisfactory 
manner, that estimates, made in the Geological Report, relating to the 
intrinsic value of certain minerals in this State, are based on a sound 
foundation, and are not overrated. 
'2 



10 INTEODUCTION. 

Between thirty and forty years ago, when the iron trade in Scotland 
received a fresh impetus by the introduction into the business of vari- 
ous improvements, and a new raw material, hitherto overlooked or con- 
sidered impracticable, a family of the name of Baird owned a small 
farm of some thirty or forty acres, between seven or eight miles from 
Glasgow. 

This property was underlaid by a bed of coal — the Monkland coal 
seam — which was worked to a very limited extent by the proprietors, 
and hauled by single cartloads to the Glasgow market 

Partly from this small coal business and partly from the products 
of the farm, the family barely made a living; finding it often difficult 
to make the two ends meet. So limited, indeed, was their means, that 
the father considered the business inadequate to the support of the 
family, so that as the two eldest sons grew to manhood he urged upon 
them the necessity of seeking a livelihood elsewhere, in some other 
business. 

During the excavations for the coal on the farm, a kind of ironstone 
had been encountered, and considerable quantities taken out, which 
lay scattered in piles at the mouth of the pit, as worthless rubbish en- 
cumbering the ground. 

At one of these family meetings, while counciling in regard to future 
prospects, it was suggested by the eldest son that perhaps they might 
be able to make iron profitably from some of these waste ironstones. 

The father, supposing the amount of capital required to commence 
such a business entirely beyond their limited means, thought, at first, 
such an enterprise out of the question. Finally, however, by uniting 
the whole savings of the family, and effecting certain small loans, the 
father and sons managed to erect, with the sum of £1200, an iron fur- 
nace for the production of pig iron from their black-band ironstone and 
coal. 

The business succeeded beyond their expectations; in a few years 
they were not only able to pay off the borrowed capital, but bad laid 
up a surplus suflBcient to erect another furnace. Soon they were able 
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to purchase adjoining coal and« iron property, and lease the mining 
right for black-band ore on other estates. This being about the time 
of the first successful introduction of that species of ore for making 
iron, its real intrinsic value was, as yet, but little known; so that they 
were enabled to obtain mining rights for this ore at a shilling a ton, 
while some of their neighbors in the same business, starting later in 
this branch of the trade, paid 15, 16, and even as high, in some in- 
stances, as 18 shillings per ton for their mining right or lordship. 

Progressing in the business under such favorable auspices, wealth 
flowed in fast, and they were enabled to extend their business rapidly, 
and put into operation furnance afler furnace in rapid succession, and 
add, fix)m time to time, considerably to their mineral lands. Ultimate* 
ly, on theu* well known estate of Gartsherry, celebrated throughout 
Scotland, there were sixteen furnaces in blast, besides three or four 
more in Ayrshire. 

That Baird &mily are now in the annual receipt, from their coal and 
iron works, of a clear profit of half a million of pounds sterling, or 
two and a half million of dollars; wielding a monied influence beyond 
even the princes of the land. 

Let it be forcibly impressed on the minds of my readers that this 
immense wealth was not amassed by speculation, but by legitimate 
earnings fix)m a business producing an article of the greatest intrinsic 
value — a metal to which Great Britain owes, perhaps, more than to any 
of her other numerous manufiictured products, her national greatness — 
and giving, at the same time, constant employment to whole towns of 
industrious inhabitants; the material, from which all this wealth was 
extmcted, a mineral taken firom the bowels of the earth, regarded for 
centuries as worthless. 

Thus it is that Great Britain has risen to the apex of commercial 
prosperity; thus it is that the United States, at this very moment, is 
paying her '^ golden tribute" of $30,000,000 annually for imported 
iron alone; thus it is that her iron manu&cturers can raise their mil- 
lions with as much ease as we our thousands. 
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The time, however, is at hand when the mineral resources of the 
State shall become known, and when Kentucky, if she has the enter- 
prise, the skill, and industry, will be able to take the lead in the coal 
and iron trade, and direct into her cofiers no small share of the thirty 
millions of dollars now drained from the country for such an indis- 
pensable staple product 

Again: It appears highly probable, from recent discoveries and ex- 
periments, that some of our Kentucky coals, of similar composition to 
the Breckinridge coal, are likely to take the lead in a most extensive 
manufactory, as yet in its infiincy, for the production of benzole or 
benzine, eupione, and lubricating oils, and a coal-wax denominated 
paraffin, besides several other products which the researches of science 
are bringing to light — a business which in time may even rival some 
of the more substantial applications of fossil fuel. At least it is now 
known that coals, rich in hydro-carbons, may be made to yield large 
quantities of coal naptha, which, when rectified, by repeated distillations 
and subsequent exposure to the alternate action of acids, alkalies, and 
oxydizing agents, give, amongst a variety of volatile liquids, a kind 
of benzole of peculiar interest and value, since it appears to be so vol- 
atile that by the simple transmission of atmospheric air through it, 
with a small admixture of alcohol, at a temperature not less than 60% 
a beautiful illuminating gas or vapor is formed and carried along 
in the current, burning, as it issues from the jet, with as much 
brilliancy as the purest defiant gas, without any offensive odor what- 
ever; eliminated in a precise ratio with the rate of consumption at the 
exit jet or jets, as the case may be; affording at one moment a sin- 
gle light, at the next moment bursting into flame through the hundred 
jets of a magnificent gaselier; while the current of transmission is 
nicely regulated by a weight, wound up as you would the weight of a 
clock; requiring no extensive reservoir for its reception; no chamber 
of purification; no complicated system of conducting pipes; nothing 
but an arrangement whereby common air can be forced through the 
benzole holder, which may be placed in sufficientiy close proximity to 
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the flame of the burner to keep its temperature above 60°, the heat 
emaDating from the combustion of the gas itself. 

By consulting the numerous interesting results obtained by the 
chemical analyses of the soils embodied injhe pages of this report, 
abundant evidence will be gathered of the vital necessity of a wide 
dissemination amongst the farming community, of the knowledge to be 
obtained by a correct insight into their chemical constitution. 
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of the year when the view is least obstructed by foliage and under- 
growth is that most favorable for its operations; and finally, the means 
at my disposal, for this part of the Survey, were insufficient to keep 
the Corps in the field but for a limited time. 

The Topographical Assistant entered upon his duties the 11th of 
September, but his Corps was not fully organized until November. 

The Chemical Assistant was enabled to make some chemical analyses 
connected with the Survey, in August, 1854; but it was not until the 
beginning of October, 1854, that I was enabled to select and place in 
his hands any considerable amount of specimens for chemical analysis. 
Since that time the chemical investigations have proceeded with as 
much dispat€h as the means that could be set apart for that work ad- 
mitted. 

During the days which the Chemical Assistant was employed, he 
was enabled, by great diligence and an economical use of his time, to 
accomplish the analyses of 

49 iron ores of the limonite and hematitic varieties. 
24 iron ores of the carbonate variety. 
26 coals. 
14 limestoiicji. 
1 hydraulic limestone. 
14 furnace slags. 

12 specimens oi' pig iron from dillerent furnace>>. 
21 soils. 
4 clavs. 

<^ hearth-stones. 
1 zinc ore. 

169 in all. 

In addition to these analyses made by Dr. Peter, upwards of fifty 
analyses have been made in my own laboratory, of various coals, iron 
ores, quaternary earths, and marie, &c. 

During part of the open weather of the Winter, I inspected the 
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progress of the Retailed survey of Union county, and consulted with 
the Topographical Assistant on the plan of future operations in the 
northern part of that county. 

At the opening of the Spring the Topographical Corps was again 
in the field, completing the work allotted to it; and a few weeks after 
my own Corps continued the Geological reconnoissance of the middle 
and mountain counties. 

In the following pages are embodied the results of the Geological 
Survey fipom the period of its commencement, under my conduct, up 
to the present time. 



INTRODUCTION. 



IMPORTANCE OF THE GEOLOGICAL SURVEY. 

The policy of prosecuting with vigor the Geological Survey of the 
State, in connection with thorough chemical investigations into the 
nature, quality, and composition of her ores and coals, cannot be better 
illustrated and brought home to the attention of my readers, than by a 
simple statement of the following facts: 

A large portion of the time and energies of the Geological Corps 
have been devoted to investigations, both in the field and laboratory, 
of the details of the coal formations of Kentucky, with special refer- 
ence to her resources in coal and iron, and their chemical constitution, 
and adaptation to particular purposes. 

In a former report, I had occasion to direct the attention of the 
State to the wealth of individuals in Scotland, deriving income only 
from Hardships,^ or revenue accruing from simple mining rights on es- 
tates underlaid by certain kinds of iron ore. 

In this connection I cite here a remarkable instance in point, show- 
ing the vast and growing importance of the coal and iron business, 
since the introduction of the improvements in the trade, within the last 
half century; and proving, in the most conclusive and satisfactory 
manner, that estimates, made in the Geological Report, relating to the 
intrinsic value of certain minerals in this State, are based on a sound 
foundaJdon, and are not overrated. 
2 
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Between thirty and forty years ago, when the iron trade in Scotland 
received a fresh impetus by the introduction into the business of vari- 
ous improvements, and a new raw material, hitherto overlooked or con- 
sidered impracticable, a family of the name of Baird owned a small 
ferm of some thirty or forty acres, between seven or eight miles from 
Glasgow. 

This property was underlaid by a bed of coal — the Monkland coal 
seam — which was worked to a very limited extent by the proprietors, 
and hauled by 5/7?^/^ cartloads to the Glasgow market 

Partly from this small coal business and partly from the products 
of the farm, the family barely made a living; finding it often diflicult 
to make the two ends meet So limited, indeed, was their means, that 
the father considered the business inadequate to the support of the 
family, so that as the two eldest sons grew to manhood he urged upon 
them the necessity of seeking a livelihood elsewhere, in some other 
business. 

During the excavations for the coal on the farm, a kind of ironstone 
had been encountered, and considerable quantities taken out, which 
lay scattered in piles at the mouth of the pit, as worthless rubbish en- 
cumbering the ground. 

At one of these family meetings, while counciling in regard to future 
prospects, it was suggested by the eldest son that perhaps they might 
be able to make iron profitably from some of these waste ironstones. 

The father, supposing the amount of capital required to commence 
such a business entirely beyond their limited means, thought, at first, 
such an enterprise out of the question. Finally, however, by uniting 
the whole savings of the family, and effecting certain small loans, the 
father and sons managed to erect, with the sum of £1200, an iron fur- 
nace for the production of pig iron from their black-band ironstone and 
coal. 

The business succeeded beyond their expectations; in a few years 
they were not only able to pay off the borrowed capital, but had laid 
up a surplus sufficient to erect another fiimaoe. Soon they were able 
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to purchase adjoining coal and, iron property, and lease the mining 
right for black-band ore on other estates. This being about the time 
of the first successful introduction of that species of ore for making 
iron, its real intrinsic value was, as yet, but little known; so that they 
were enabled to obtain mining rights for this ore at a shilling a ton, 
while some of their neighbors in the same business, starting later in 
this branch of the trade, paid 15, 16, and even as high, in some in- 
stances, as 18 shillings per ton for their mining right or lordship. 

Progressing in the business under such favorable auspices, wealth 
flowed in fast, and they were enabled to extend theu* business rapidly, 
and put into operation furnance after furnace in rapid succession, and 
add, from time to time, considerably to their mineral lands. Ultimate- 
ly, on their well known estate of Gartsherry, celebrated throughout 
Scotland, there were sixteen furnaces in blast, besides three or four 
more in Ayrshire. 

That Baird fiimily are now in the annual receipt, from their coal and 
iron works, of a clear profit of half a million of pounds sterling, or 
two and a half million of dollars; wielding a monied influence beyond 
even the princes of the land. 

Let it be forcibly impressed on the minds of my readers that this 
immense wealth was not amassed by speculation, but by legitimate 
earnings from a business producing an article of the greatest intrinsic 
value — a metal to which Great Britain owes, perhaps, more than to any 
of her other numerous manufactured products, her national greatness — 
and giving, at the same time, constant employment to whole towns of 
industrious inhabitants; the material, from which all this wealth was 
extracted, a mineral taken from the bowels of the earth, regarded for 
centuries as worthless. 

Thus it is that Great Britain has risen to the apex of commercial 
prosperity; thus it is that the United States, at this very moment, is 
paying her '^ golden tribute" of $30,000,000 annually for imported 
iron alone; thus it is that her iron manu&cturers can raise their mil- 
lions with as much ease as we our thousands. 
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The time, however, is at hand when the mineral resources of the 
State shall become known, and when Kentucky, if she has the enter- 
prise, the skill, and industry, will be able to take the lead in the coal 
and iron trade, and direct into her cofiers no small share of the thirty 
millions of dollars now drained from the country for such an indis- 
pensable staple product 

Again: It appears highly probable, from recent discoveries and ex- 
periments, that some of our Kentucky coals, of similar composition to 
the Breckinridge coal, are likely to take the lead in a most extensive 
manufactory, as yet in its infimcy, for the production of benzole or 
benzine, eupione, and lubricating oUs, and a coal-wax denominated 
paraffin, besides several other products which the researches of science 
are bringing to light — a business which in time may even rival some 
of the more substantial applications of fossil fuel. At least it is now 
known that coals, rich in hydro-carbons, may be made to yield large 
quantities of coal naptha, which, when rectified, by repeated distillations 
and subsequent exposure to the alternate action of acids, alkalies, and 
oxydizing agents, give, amongst a variety of volatile liquids, a kind 
of benzole of peculiar interest and value, since it appears to be so vol- 
atile that by the simple transmission of atmospheric air through it, 
with a small admixture of alcohol, at a temperature not less than 60% 
a beautiful illuminating gas or vapor is formed and carried along 
in the current, burning, as it issues from the jet, with as much 
brilliancy as the purest defiant gas, without any ofiensive odor what- 
ever; eliminated in a precise ratio with the rate of consumption at the 
exit jet or jets, as the case may be; affording at one moment a sin- 
gle light, at the next moment bursting into flame through the hundred 
jets of a magnificent gaselier; while the current of transmission is 
nicely regulated by a weight, wound up as you would the weight of a 
clock; requiring no extensive reservoir for its reception; no chamber 
of purification; no complicated system of conducting pipes; nothing 
but an arrangement whereby common air can be forced through the 
benzole holder, which may be placed in sufficientiy close proximity to 
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the flame of the barner to keep its temperature above 60^, the heat 
emanating from the combustion of the gas itself. 

By consulting the numerous interesting results obtained by the 
chemical analyses of the soils embodied injhe pages of this report, 
abundant evidence will be gathered of the vital necessity of a wide 
dissemination amongst the farming community, of the knowledge to be 
obtained by a correct insight into their chemical constitution. 
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CHAPTER I. 

GENERAL REPORT. 

Before entering upon local descriptions it will be desirable to record, 
under this head, the most important general results, reserving special- 
ties for a future chapter. 

A State stretching 400 miles, from 82° to 89"" SO' of west longi- 
tude, with an average width of more than 100 miles, lying between 
36*^ 30' to 39° of north latitude, and embracing 40,000 square miles, 
includes an amount of territory which it would be difficult even to 
traverse, at the ordinary rate of travel, -feo as to pass through all the 
103 counties embraced therein, in less than a season. When we con- 
sider, then, that in order to arrive even at an approximation towards the 
general boundaries of the principal Geological formations, many coun- 
ties have to be traversed in several directions, it will be apparent how 
much time is required to complete even a Geological Reconnoissance of 
so great an extent of country. 

With all the industry which I could bring to bear I have only been 
able to visit sixty-three (63) counties, up to the time when it became 
necessary that I should commence making out the Report In select- 
ing these for the commencement of the work I have been chiefly guid- 
ed by the tenor of my instructions, which required that I should begin 
with the '^mineral regions." My course has been regulated, in part, 
however, with a view to ascertain the areas, boundaries, and succession of 
the Geological formations in those parts of the State where these have 
been least understood. 

Now that I contemplate the vast amount of important, practical, 
geological, mineralogical, chemical, and geographical &cts which have 
been collected, and the materials that have to be plotted, arranged, sys- 
tematically classified, and recorded in their appropriate places, I per- 
ceive that it will be difficult to condense them within the limits of a 
manuscript of reasonable length, and that it will require the closest 
i^lication to complete the prepotation of the Report by the 1st of 
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IMPORTANCE OF THE GEOLOGICAL SURVEY. 

The policy of prosecuting with vigor the Geological Survey of the 
State, in connection with thorough chemical investigations into the 
nature, quality, and composition of her ores and coals, cannot be better 
illustrated and brought home to the attention of my readers, than by a 
simple statement of the following facts: 

A large portion of the time and energies of the Geological Corps 
have been devoted to investigations, both in the field and laboratory, 
of the details of the coal formations of Kentucky, with special refer- 
ence to her resources in coal and iron, and their chemical constitution, 
and adaptation to particular purposes. 

In a former report, I had occasion to direct the attention of the 
State to the wealth of individuals in Scotland, deriving income only 
from Hordships,^ or revenue accruing from simple mining rights on es- 
tates underlaid by certain kinds of iron ore. 

In this connection I cite here a remarkable instance in point, show- 
ing the vast and growing importance of the coal and iron business, 
since the introduction of the improvements in the trade, within the last 
half century; and proving, in the most conclusive and satisfactory 
manner, that estimates, made in the Geological Report, relating to the 
intrinsic value of certain minerals in this State, are based on a sound 
foundation, and are not overrated. 
2 
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Between thirty and forty years ago, when the iron trade in Scotland 
received a fresh impetus by the introduction into the business of vari- 
ous improvements, and a new raw material, hitherto overlooked or con- 
sidered impracticable, a family of the name of Baird owned a small 
farm of some thirty or forty acres, between seven or eight miles from 
Glasgow. 

This property was underlaid by a bed of coal — the Monkland coal 
seam — which was worked to a very limited extent by the proprietors, 
and hauled by single cartloads to the Glasgow market 

Partly from this small coal business and partly from the products 
of the farm, the family barely made a living; finding it often diflicult 
to make the two ends meet. So limited, indeed, was their means, that 
the father considered the business inadequate to the support of the 
family, so that as the two eldest sons grew to manhood he urged upon 
them the necessity of seeking a livelihood elsewhere, in some other 
business. 

During the excavations for the coal on the farm, a kind of ironstone 
had been encountered, and considerable quantities taken out, which 
lay scattered in piles at the mouth of the pitv, as worthless rubbish en- 
cumbering the ground. 

At one of these family meetings, while counciling in regard to future 
prospects, it was suggested by the eldest son that perhaps they might 
be able to make iron profitably from some of these waste ironstones. 

The father, supposing the amount of capital required to commence 
such a business entirely beyond their limited means, thought^ at first, 
such an enterprise out of the question. Finally, however, by uniting 
the whole savings of the family, and effecting certain small loans, the 
father and sons managed to erect, with the sum of £1200, an iron fur- 
naoe for the production of pig iron from their black-band ironstone and 
coal. 

The business succeeded beyond their expectations; in a few years 
they were not only able to pay off the borrowed capital, but had laid 
up a surplus sufficient to erect another fumaoe. Soon they were able 
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to purchase adjoining coal and. iron property, and lease the mining 
right for black-band ore on other estates. This being about the time 
of the 6rst successful introduction of that species of ore for making 
iron, its real intrinsic value was, as yet, but little known; so that they 
were enabled to obtain mining rights for this ore at a shilling a ton, 
while some of their neighbors in the same business, starting later in 
this branch of the trade, paid 15, 16, and even as high, in some in- 
stances, as 18 shillings per ton for their mining right or lordship. 

Progressing in the business under such favorable auspices, wealth 
flowed in fast, and they were enabled to extend their business rapidly, 
and put into operation furnance after furnace in rapid succession, and 
add, from time to time, considerably to their mineral lands. Ultimate* 
ly, on their well known estate of Gartsherry, celebrated throughout 
Scotland, there were sixteen furnaces in blast, besides three or four 
more in Ayrshire. 

That Baird family are now in the annual receipt, from their coal and 
iron works, of a clear profit of half a million of pounds sterling, or 
two and a half million of dollars; wielding a monied influence beyond 
even the princes of the land. 

Let it be forcibly impressed on the minds of my readers that this 
immense wealth was not amassed by speculation, but by legitimate 
earnings from a business producing an article of the greatest intrinsic 
value — a metal to which Great Britain owes, perhaps, more than to any 
of her other numerous manufactured products, her national greatness — 
and giving, at the same time, constant employment to whole towns of 
industrious inhabitants; the material, from which all this wealth was 
extracted, a mineral taken from the bowels of the earth, regarded for 
centuries as worthless. 

Thus it is that Great Britain has risen to the apex of commercial 
prosperity; thus it is that the United States, at this very moment, is 
paying her '^ golden tribute" of JJ30,000,000 annually for imported 
iron alone; thus it is that her iron manu&cturers can raise their mil- 
lions with as much ease as we our thousands. 
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The time, howeyer, is at hand when the mineral resources of the 
State shall become known, and when Kentucky, if she has the enter- 
prise, the skill, and industry, will be able to take the lead in the coal 
and iron trade, and direct into her coffers no small share of the thirty 
millions of dollars now drained from the country for such an indis- 
pensable staple product. 

Again: It appears highly probable, from recent discoveries and ex- 
periments, that some of our Kentucky coals, of similar composition to 
the Breckinridge coal, are likely to take the lead in a most extensive 
manufactory, as yet in its in&ncy, for the production of benzole or 
benzine, eupione, and lubricating oils, and a coal-wax denominated 
paraffin, besides several other products which the researches of science 
are bringing to light — a business which in time may even rival some 
of the more substantial applications of fossil fuel. At least it is now 
known that coals, rich in hydro-carbons, may be made to yield large 
quantities of coal naptha, which, when rectified, by repeated distillations 
and subsequent exposure to the alternate action of acids, alkalies, and 
oxydizing agents, give, amongst a variety of volatile liquids, a kind 
of benzole of peculiar interest and value, since it appears to be so vol- 
atile that by the simple transmission of atmospheric air through it, 
with a small admixture of alcohol, at a temperature not less than 60"^, 
a beautiful illuminating gas or vapor is formed and carried along 
in the current, burning, as it issues from the jet, with as much 
brilliancy as the purest defiant gas, without any offensive odor what- 
ever; eliminated in a precise ratio with the rate of consumption at the 
exit jet or jets, as the case may be; affording at one moment a sin- 
gle light, at the next moment bursting into flame through the hundred 
jets of a magnificent gaselier; while the current of transmission is 
nicely regulated by a weight, wound up as you would the weight of a 
clock; requiring no extensive reservoir for its reception; no chamber 
of purification; no complicated system of conducting pipes; nothing 
but an arrangement whereby common air can be forced through the 
benzole holder, which may be placed in sufficientiy close proximity to 
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the flame of the burner to keep its temperature above 60°, the heat 
emanating from the combustion of the gas itself 

By consulting the numerous interesting results obtained by the 
chemical analyses of the soils embodied injhe pages of this report, 
abundant eyidence will be gathered of the vital necessity of a wide 
dissemination amongst the farming community, of the knowledge to be 
obtained by a correct insight into their chemical constitution. 



# 



CHAPTER I. 

GENERAL REPORT. 

Before entering upon local descriptions it will be desirable to record, 
under this head, the most important general results, reserving special- 
ties for a future chapter. 

A State stretching 400 miles, from 82° to 89° SO' of west longi- 
tude, with an average width of more than 100 miles, lying between 
36° SO' to 39° of north latitude, and embra<;ing 40,000 square miles, 
includes an amount of territory which it would be difficult even to 
traverse, at the ordinary rate of travel, >6o as to pass through all the 
103 counties embraced therein, in less than a season. When we con- 
sider, then, that in order to arrive even at an approximation towards the 
general boundaries of the principal Geolo^cal formations, many coun- 
ties have to be traversed in several directions, it will be apparent how 
much time is required to complete even a Geological Reconnoissance of 
so great an extent of country. 

With all the industry which I could bring to bear I have only been 
able to visit sixty-three (63) counties, up to the time when it became 
necessary that I should commence making out the Report In select- 
ing these for the commencement of the work I have been chiefly guid- 
ed by the tenor of my instructions, which required that I should begin 
with the "mineral regions." My course has been regulated, in part, 
however, with a view to ascertain the areas, boundaries, and succession of 
the Geological formations in those parts of the State where these have 
been least understood. 

Now that I contemplate the vast amount of important, practical, 
geological, mineralogical, chemical, and geographical facts which have 
been collected, and the materials that have to be plotted, arranged, sys- 
tematically classified, and recorded in their appropriate places, I per- 
ceive that it will be difficult to condense them within the limits of a 
manuscript of reasonable length, and that it will require the closest 
i^lication to complete the preparation of the Report by the 1st of 
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calcareous quaternary loams are productive and especially well adapted 
for the growth of silky tobacco and maize; the large amount of solu- 
ble saline ingredients which they contain, and their general fertility^ 
compared with the proportion of silica and alumina, is, in a great meas- 
ure, to be attributed to the finely comminuted condition of their in- 
gredients. 

The occurrence of the bones of the MegaJonyx, extinct Elephant 
or Mammoth and Mastodon, in the midst of the deposits described in 
the preceding pages, is sufficient proof that they are cotemporaneouB 
with the existence of these extraordinary gigantic animals. At the 
same time, their superficial position, incoherent character, and, more 
especially, the occurrence of abundant remains of Paludina ponderosoy 
P. viviperaj Melania canalicvJata, Helix fraternoy Planorbis hkarinaioy 
Cyclas rivularisy Vdvata tricarinataj disseminated in the different beds^ 
conclusively bespeaks their rece^it origin. 

After this continent had fairly emerged from the ocean in which the 
marine tertiary beds were thrown down, there was yet an immense 
lapse of time intervened before the rivers assumed their present di- 
mensions. For a long period, in the course of the principal valleys^ 
wide expanses of fresh water stretched far and wide over the low 
grounds, or wei*e confined by local barriers then existing. Into these 
basins of still water the fine debris, swept down from the adjacent high 
grounds by floods and periodical freshets, subsided, entombing, occa- 
sionally, bones of the gigantic Mammalia, which found subsisteQce on 
the neighboring dry land, and which, from death or accident, came 
within the range of the same transporting causes. 

Partly by the gradual elevation of land, operating through a long 
succession of ages, from subterranean causes; partly by the wearing 
away of barriers, which acted like dams in holding the waters back, 
these expansions of fresh water drained away. The submerged sedi- 
ments then gradually became part of the dry land, and subject them- 
selves to denuding agencies, as the waters gradually contracted into 
their present channel, and were finally scooped out and laid bare in our 
river escarpments to the depth of fifty (50) to one hundred and sixty 
(160) feet. 

Thus the materials, mixed during a renewed suspension in water, 
with othei? eftrths, were re-deposited at lower levels in the form pf silt 
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and river alluvium, contributing largely to the formation of our present 
bottom land and prairie soils and sub-soils. 

Such I conceive to have been the cause, and such the circumstances 
and period, under w£ich these loamy and marly sediments were pro- 
duced, the materials having been derived chiefly, as already remarked, 
in part, from the sub-carboniferous formation, and partiy also from the 
coal measures. Local and temporary, currents, which supervened in 
times of extraordinary freshets and commotion of the waters during 
earthquakes, occasionally transported gravel, which is here and there 
interstiatified amongst the great mass of fine sediment These also 
swept in rafts of timber, which, after being water-soaked, sunk and 
were buried in the mud, where, excluded from the atmosphere and pro- 
tected from the causes of ordinary atmospheric decomposition, they 
underwent that change which gives ri;se to the various forms of lignite^ 
brown coal, jet, asphaltum, and other combustible principals produced 
under similar circumstances. 

COAL MEASURES. 

Under this head are classed, not only the beds of coal of the Car- 
boniferous era^ but all the sandstones, shal^ clays, ironstone, and 
limestone, interstratified and associated therewith, as well as the con- 
glomerates and millstone grit 

A very large area of Kentucky is occupied by this, the most im- 
portant of geological formations, in a practical point of view. There 
is, indeed, no State in the Union, except Kentucky, whose territory 
extends over a large area of two coal fields. 

In South-western Kentucky the whole of eight (8) counties, and 
a part of four other counties, are embraced in the Middle coal field of 
the Mississippi valley, or the coal field which lies partiy in Illinois, 
partiy in Indiana^ and partiy in Kentucky. In Eastern Kentucky 
fifteen (15) counties, and a large area of five (5) more counties, are 
included in the Great Appalachian coal field, i. e., in the coal region 
occupying the western slopes of the AU^hany mountains and the 
Cumberland range, situated partiy in Pennsylvania, Virginia, Ohio, 
Tenneesee, and these above mentioned eastern counties of Kentucky. 

Of the hundred and three (lOS) counties of this States more than 
twenty-six (26) counties may be considered as situated m the coal 
iiiiasiiM»»M>r ovfff one<[i]art«ir of the whole^aiw of the State. 
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The geological formations of the South-western coal field of Ken- 
tucky are better understood, at present, than its Eastern coal field, 
lying more remote from the Ohio river. I have spent, however, sev- 
eral months last Summer in a reconnoissance of a considerable portion 
of the Eastern co il field, and am able now to furnish important infor- 
mation in regard to its extent, resources, and the qualities of some of 
the principal beds. 

The approximate boundaries of the Southern coal field, situated in 
Kentucky, are as follows: Commencing on the Ohio river at the mouth 
of Tradewater, it runs up the valley of that stream, whose course very 
nearly coincides with its south-western limits. From near the sources 
of Tradewater, in the northern part of Christian county, its southern 
boundary runs by the head-waters of Pond river, near the lines divid- 
ing Muhlenburg, Todd, Logan, and Butler counties, crossing Muddy 
river near its forks; thence through the southern part of Butler coun- 
ty, crossing Barren river between the mouth of Gasper river and the 
junction of Barren river and Green river; thence east along the divide 
between those rivers, through Warren and Edmonson counties, to near 
the mouth of Nolin creek; thence nearly north to the mouth of Dis- 
mal. Either an outlier or tongue of the coal measures appears to 
stretch away to the east, to the confines of Grayson and Hart <K)an- 
ties, and even on to the waters of Roundstone; but the main bounda- 
ry takes from Dismal creek a north-westerly course south of Grayson 
Springs, near the sources of Clay Lick and Caney creeks, towards the 
Falls of Rough creek; thence north by the sources of Panther creek, 
nearly along the line dividing Hancock and Breckinridge counties, 
until it strikes the Ohio river again at the Great South Bend, near the 
limits of the above counties. 

Such are the general boundaries of this coal field, as fer as at pres- 
ent ascertained. All the territory included between this line and the 
Ohio river may be regarded as belonging to the coal formation, but 
the line cannot be defined in all its meanders until the detailed survey 
shall have been carried through Hopkins, Muhlenburg, Christian, Todd, 
Butler, Warren, Edmonson, Grayson, Hart, Breckinridge, and Hancock, 
and their topography plotted accurately, as has been accomplished of 
Union and part of Crittenden counties. 

The coal beds included in these counties naturally divide themselves 
into Upper and Lower Coal Measures. These are sepaiated firom eadi 
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other not only by a prominent sandstone formation, but they have 
been cast off from continuity, immediately on the Ohio river, by an 
extensive uplift and dislocation of the geological formation which 
stretches from Gold Hill, on the Illinois side of the Ohio river, across 
the bed of that stream, at Shawneetown, to Bald Hill, in Union county. 

The Topographical Assistant, in his detailed survey of Union coun- 
ty, has traced a continuation of this upheaval in a nearly east and west 
course through the entire county. Beyond the Valley of Cypress this 
disturbed belt has an increased width to the boundary of Henderson 
county. Beyond this point it has not yet been systematically follow- 
ed; but the occurrence of disturbances, with a reversal of dip, near 
the confluence of Pond and Green rivers, render it probable that it can 
be traced completely through the coal field. 

In Kentucky there is no evidence whatever that this disturbance 
occurred prior to the deposition of the coal measures; on the contrary 
it has implicated in its movements not only the sub-carboniferous lime- 
stone and millstone grit, but also the entire coal formation, which lies 
in conform ible dip on either side of the axis. In the north-e ist edge 
of Union county, and in the bed of the Ohio river, the tilted strata, 
lying immedi itely in the line of greatest disturbance, are cast up on 
edge and lie in great confusion — especially where the stral^a seem to 
have partially sunk back into the chasm — and thus been much frac- 
tured, crushed, and thrown out of place, so as to convey, to limited 
observation, the appearance of unconformability; but it can be conclu- 
sively shown that the coal measures north and south of this disturb- 
ance were deposited in one and the same basin. For a limited space 
along the Ohio river, the Shawneetown fault has rent asunder the coal 
measures, and thrown off the upper coal measures to the north, and 
the lower coal measures to the south; but in the interior of Union 
county the upper coal measures occur on both sides of the disturb- 
ance, and, though their continuity is broken for a certain distance, the 
perfect identity of some of the beds on both sides of the disturbance 
is dearly apparent. North of this disturbance the upper coal meas- 
ures prevail as high up the river as its south bend, in Daviess county; 
south of this disturbance, down to the mouth of Tradewater, the lower 
coal m asures extend even to the elevated ridges of Duflis* creek. 

Only a partial insight has yet been obtained of the details of the 
atiatificatiou of the upper ooaL measuresi &om local seotionsi a &w 
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larisy Say; Cpdostama lapidmich Say; Phym heteroatrapha, Say; Lywr 
nia dangaioy Say; PlanorUs bicarinaiay Say; P. lensy Say; Valvata 
iricannatoj Say; and fragments of Unios, with stems and limbs of tiieeft. 

Just beneath this ferraginous sand and shell bed is a blue, or lather, 
a dark ash-colored clay. This clay has been most remarkably hollow** 
ed out into large cavities ("pot holes"). Into these cavities ferruginous 
sand has been swept, apparentiy by eddying currents of the Ohio liver. 

This ferruginous sand is very irregular as to thickness, forming 
rather isdated deposits than one connected, continuous bed. At a 
higher level, (forty to fifty feet above the ordinary low water,) the fine 
silicious earths and mads are found, which aie so universally distrib- 
uted over the lower grounds in the vicinity of the Ohio, Mississippi, 
and Wabash rivers, even up to the height of one hundred feet and 
more, and which are locally characterized by several species of HeUxy 
Pupa amugeroy Say; SucdmOf Cydostomay ^c. 

Near the junction d* the ferruginous sand and ^1)lue" clay many 
trunks of oak and other trees are seen projecting, often converted into 
a blackish-brown impressible charcoal or brown coal. 

We were not able to discover an instance where the bones were 
fairly imbedded in the ^1)lue'' clay. They appear to originate in the 
ferruginous sand, and to be encrusted with the same material. 

Though the ferruginous sand and ^^lue" day lie at a lower level 
than the fine silicious marly earths, I am not quite certain whether the 
former may not have been deposited subsequentiy, unconformably on 
the slope of the latter. If not unconformable, then the bone bed is 
older than the silicious marly earths. 

One thing, however, is very certain, both from the position of these 
bones and those found, under analogous circumstances, in the banks of 
the Ohio, below Evansville, Vanderburg county, Indiana, that they are, 
comparatively speaking, of a very recent date, at least as recent as the 
origin of most of the existing species of univalve shells now inhabit- 
ing the Ohio river and its tributaries. 

The bones of the Megalonyx sent to you for description were not 
found all together, or at one time, but were picked up from time to time, 
and from year to year, as they happened to be washed out from their 
matrix, particularly after recent fireshets. 

I did not discover any further remains of edentata when I visited 
the locality last June, but obtained many horns and bones of deer, 
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and probably of other rumiDating animals; but, unfortunately , my 
collection, made at that time, has all been lost in the wreck of the Gape 
May, sunk this Summer in the Ohio river, near Mount Vernon. 

Full descriptions, with drawings, have since appeared in the above 
named memoir, of these very remarkable bones of fossil edentata.* 

The clay analysed by Dr. Peter, No. 4 of his report, obtained four 
miles south of Blandville, probably occupies the same geological posi- 
tion as bed No. 5 of the above section. In its original bed it has a 
chocolate color; when dried, however, it is of a light pink grey or pale 
flesh tint; when exposed to heat. Dr. Peter found that though it at 
first darkens in color it finally bums white-f 

With the proper addition of silica firom the specimen No. 238, or 
other silicious Quaternary beds to prevent its cracking by baking, it 
will probably be found to be suitable for the manufacture of certain 
kinds of stone ware or other varieties of pottery. 

The argillaceous portions of bed No. 8, when not effervescent with 
acids, can also be made into stone ware. 

In the Quaternary earths of Ballard and Graves counties beds of 
lignite and brown coal are not uncommon. These have been mistaken 
for regular coal formations, and have given rise to various reports of 
the discovery of coal in the Jackson purchase. Some of this lignite 
has very much the appearance of coal; hence, it is very apt to be mis- 
taken for it; but it is of much more recent date than true coal, and 
has been formed under entirely different circumstances, and derived 
from a very different vegetation than that which flourished during the 
carboniferous era; hence, we not only find variations in the chemical 
composition of the two combustibles, but what is of still more impor- 
tajice in estimating their comparative value, the extent of the lignite 
formation is quite limited, at least in this part of the Mississippi val- 
ley,;]! and, therefore, not to be depended upon as a permanent source of 
fuel. 

• See Smithsonian Contributions to Knowledge; Memoir on tlie Extinct Sloth Tribe of 
North America, by Joseph Leidy, M. D. 

f The inhabitants of the neighborhood where it occurs often use it for whitewash. 

t On the upper Missouri, in Oregon, the Isthmus of Panama and South America, there are 
lignite formations of much greater extent and Talue than in the central part of the United 
States. 
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to (409) four 
hundred and nine 
feet below low 
water. 

Unfortunately 
no strict account 
was kept of the 
first (80) eighty 
feet; but I am 
able to supply 
this deficiency in 
part by sections 
obtained in the 
vicinity. 

The shaft com- 
mences about fif- 
ty-five (55) feet 
above low water, 
and had reached 
the depth of four 
hundred and fif- 
ty-nine (459) 
feet last August, 
when I obtained 
the i«cords of the 
shafting firom Mr. 
Burbank, of Hen- 
derson. 

The two feet to 
two feet four in- 
ches of coal, five 
to eight feet be- 
low low water 
mark, at Hender- 
son, shown in tills 
section^ is proba- 
bly the equiva- 

tfntur a»'o:.it- 
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tie Newburg 
Bed-" 

This is a mas- 
ter that can be 
Mly established 
only by such % 
detailed survey 
as has been made 
of Union county. 
If the coal under- 
laid by limestone, 
seen six miles be- 
low Evansville, 
above low water, 
is the "Little 
Newburg Bed," 
and the equiva- 
lent^ as is sup- 
posed, of the 30 
inch coal in the 
Evansville (Bo- 
diam) Shafts at 
110 feet or there- 
by below the bed 
of the Ohio river, 
Uie same rate of 
rise, along ihe 
south bend of the 
Ohio river, would 
not only carry 
tins bed entirely 
above the Hen- 
derson Shaft, but 
also the Main 
Newbui^ (Main 
Bodtam Bed,) 
which lies about 
lOOI^JMowit. 
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My present im- 
pression, howev- 
er, is that the 30 
inch coal, overly- 
ing limestone, 5 
or 6 miles below 
Evansville, is 
brought up there 
by a local wave 
or anticlinal axis, 
which carries it 
down again, and 
that the average 
rise between the 
Bodiam mine and 
the Henderson 
shaft is only 
about 100 feet 
This opinion is 
based on the fol- 
lowing data: The 
Main Newburg 
bed lies in the 
shaft above that 
town, about 27 , 
feet below the 
Ohio river. If, 
as is generally 
conceded, the 
coal on Green 
river, at the foot 
of lock and dam 
No.l,is1iieeame 
bed, then liiere is 
a soatheriy rise 
between these 
two localities of 
only 30 or 40 
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feet.' It is ad- 
mitted that the 
Main Newbui]g 
and Bodiam coal, 
210 feet below 
the Ohio river, 
are identical; this 
gives a dip or 
fall, from New- 
burg to Evans- 
vUle, of 180 or 
190 feet, about 
N. 85°W. The 
course from lock 
and dam No. 1, 
on Green river, 
to the HoUoway 
borings, and also 
to Henderson, is 
about N. 45° W., 
hence we may- 
expect to find the 
same general dip 
as between New- 
burg and Evans- 
ville, with a some- 
what diminished 
angle. This must 
inevitably bring 
the Main New- 
burg coal more 
than 100 feet 
down in the Hol- 
loway borings. — 
The bed at 161 
corresponds in 
thickness. It is 
true that the 100 
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feet of space 
above that coal 
10 the Bodiam 
shaft is mostly 
indumted argilla- 
ceous shalo; while 
the upper 46 feet 
of this space is 
soil sandstone in 
Heudersw epun- 
ty; but where 
there is a good 
natural section of 
this space above 
the Upper New- 
burg shaft, theie 
b a coBsideraBle 
quantity of 8oft 
sandstone in the 
upper part of the 
space; so that this 
peciiiiaiity in the 
Utbologiofil char- 
acter of the stra- 
ta in the 33odiam 
shaft is not ft con- 
clusive aiggj93ent 
i^gaiiist tibe iden- 
tity qjf tbe <X)al. 
Again, between 
the HoUoway 
borings and the 
meastties |taased 
tlirongh in the 
Henderson shaft 
there is ft strik- 
ing ftnalogy,ftnd, 
if we aasosia the 
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rate of dip be- 
tween the two lo- 
calities at 70 to 
80 feet^ it brings 
a twin veiny re- 
ported in the 
Holloway borings 
between 60 and 
70 feet from the 
topy down to 
near low water 
of the Ohio riv- 
er, at Henderson, 
where there are 
also two coals, 
one of 18 and 
the other of 28 
inches, in dose 
proximity; the 
latter being a lit- 
tle below low wa- 
ter of the Ohio river, at the Henderson shaft, with, a 4^ foot bed 93 
feet below it Moreover, the rate of southerly rise irom Newburg to 
look and dam No. 1, if applied to the horizontal distance from the 
Bodiam mine sonth to Henderson, will be found sulSScient to ^vate 
the strata only about 80 feet, and bring the Main Bodiam coal to about 
100 feet below the Ohio river, where the 4i foot bed of the Hender- 
son shaft is situated. The fossil plants, too, found in the argillaceous 
strata above botib coals, are very similar. 

The limestone which lies eight to ten feet below this ^^Little Coal,*' 

. at Newbui^, is not reported, it is true, in the records of the strata 

passed through in the Henderson shaft; but I saw what appears to be 

the equivalent of this limestone in the bank of the Ohio river, only 

one mile and a half above Henderson, eleven feet above low water. 

Thtt space between the two-foot coal, a few feet below low water 

mark, in th# iection, and the next four-foot coal, is within a few 

Utet of the same distance between the Little and Meiiti Kewbtn^ beds. 

The five-foot coal which lies two hundred and seventy fl98t below 
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the four-foot coal in this shafts and at a depth of four hundred and 
sixty (460) feet in the HoUoway borings, is probably the equivalent 
of the Bonharbor coal and the Blue coal of Union county; but before 
this point can be fully established, it will be necessary to extend the 
detailed survey through Daviess and Henderson counties. 

The twenty-inch coal, reported at a depth of (572) five hundred 
and seventy-two feet in the Holloway borings, is, in all probability, the 
equivalent of the thirteen-inch coal found in the bed of the Ohio river, 
below the Coal Haven Factory, on the Kentucky side, and five feet 
above low water of the Ohio river on the Indiana shore, between En- 
terprise and the head of French island; and the thick limestones, associ- 
ated with shales above and below it, which are reported in the Holloway 
borings, I believe will prove to be principally bands of calcareous iron- 
stones, alternating with shales an|i associated with a dark bituminous 
fossiliferous limestone, containing Spirifer fadger of Kdserlingj Chon- 
etes mesohbaj Pratten and Norwood^ &c., which lies about five feet 
above the top of the thirteen-inch coal above the head of French 
island. The last coal reached in the Holloway borings, at a depth of 
eight hundred and sixty (860) feet, probably corresponds to a coal 
lying under a great mass of shales in the head of the valley of Cane 
creek, and between Wash creek and Bethel hill, in Union county, and 
superimposed on the great mass of sandstone constitating the body of 
that hill. These sandstones have been passed through in the Hollo- 
way borings, under the last mentioned coal, one hundred and fifty-six 
(156) feet, extending to the depth of ten hundred and twenty-four 
feet fi:om the surface of the ground. 

In the nine hundred (900) feet of strata lying between Bethel hill 
and the top of the sandstone which caps the Lower Coal Measures, 
four other beds of coal have been discovered by the detailed survey of 
Union county, varying from two to three feet, and perhaps a fifth. 

These Upper Coal Measures, therefore, comprise at least eight work- 
able beds of coal in the space of nearly two thousand (2000) feet^ 
occurring at the following distances apart: 

f9€t. feH. 

l8t Coal— Little Newburg, «J to 3. 

Space» 100. 

2d Coal— Main Newburg, ..... 4. 

Spac**-ixi shaft 88 in boring, .... 97.9 



fM. 


fHt. 




t^toS. 


196.6 






6^ to 6. 


400.6 






6.T 


400. 






2.6 


263.6 






2 to 8. 


803. 






8.? 
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Sd Coal, 

Space — in shaft 1 84 in boring, - - , . 
4th Coal — Bonharbor and Blue, .... 

Space in boring, 

Sih Coal — Cane creek coal, 

Space on section, 

6th Coal — Davis coal, 

Space, 

7th- Coal — Cypress coal, 

Space, 

8 th Coal — Ist over the Anvil Rock. - - - - 

1,760.3 29.6 

It is truly remarkable, that in these Upper Coal Measures the spaces 
between the coals, by actual measurement, in sections, borings, and 
shafts, do not differ more than three and a half (3i) feet, in any one 
instance, from the numbers one hundred (100), ^ ne - iiundrod (IQO)^ 
two hundred (200), four hundred (400). The other three spaces, 
calculated from avei^e dip and horizontal distance, measured on the 
Geological Map of Union county, constructed by the Topographical 
Assistant, give four hundred (400), two hundred and fifty (250), and 
three hundred (300) feet, within thi-ee and a half (Si) feet. More- 
over, a twenty (20) inch seam intervening in the fourth space, of ex- 
actly four hundred and a half (400i) feet, lies within six feet of half 
the distance, or two hundred (200) feet, and another thin coal of six 
inches come in within twenty-two (22) feet of midway, or a distance 
of two hundred (200) feet below the fourth coal, and above the fifth. 

Do not these facts evidently indicate some persistent uniform law, 
not only in the rate of deposition of the sediments which constitute 
the coal measures, but in the upward and downward movements of the 
earth's surface, and also in the periods which elapsed between the vast 
growths of the carboniferous forest. 

We shall see hereafter how far this law is applicable to the Lower 
Coal Measures. 

It is to be obser\'ed, however, that towards the margin of the coal 
field these spaces are contracted in their dimensions, and the coals come 
much closer together — ^in some instances within five feet. This is a 
variation to be anticipated fi*om the original basin-shaped conformation 
of coal fields. Though the spaces between the coal beds thin ont to- 
6 
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wards the south, this rule cannot be applied to the coal beds. Many 
of these are, in fact, thicker towards the margin than in the interior of 
the coal field; aiising, no doubt, from the longer duration of the extra- 
tropical forest growth before submergence; thus affording an opportu- 
nity for a greater accumulation of the vegetable matter which produced 
the coal. Some beds of coal may diminish, and even run out entirely, 
towards the confines of the basin; but, I believe, as a general rule, it 
will be found, that most of the beds are thicker and closer together with- 
in a few miles of the extreme limits, than in the centre of a coal 
field. 

Still, above the first or highest of the coals, included in the forego- 
ing section, there are nearly six hundred (600) feet of strata, consti- 
tuting the most recent terminating portion of these Upper Coal Meas- 
ures. The sections obtained in Grundy's ridge, together with the bor^ 
ings made by Messrs. Riddle & Houston, of three hundred and thirty- 
four (334) feet, in Union county, nearly opposite Wabash island, and 
those made by Messrs. Berry and McGinnis, on Highland creek, near 
Uniontown, of one hundred and seventy (170) feet, have afforded 
considerable insight into the highest portions of the coal measures of 
the south-western coal field, with which we are acquainted; enough to 
render it highly probable that there is but one workable bed of coal 
near the bottom or base of these six hundred (600) feet There are, 
however, some nine thin seams of coal besides — some of them mere 
streaks of coaly matter. They occur in the following order and dis- 
tances apart: 

feet. feet. 

Space, 60. 

Ist Coal — ^above Carthage limestone, - - - 0.8 

Space, 60. 

2d Coal— coal under Carthage limestone, • - 0.4 

Space, 43. 

3d Coal, 0.4 

Space, 89. 

4th Coal — very shaly, 2.6 

Space, 116. 

6th Coal — ^impure, - 1.1 

Space, 41.6 

6th Coal — streak. 

Space, 36.3 

7ih Coal, 0.4 
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ftei. feet. 

Space unknown. 
8th Coal ? 

Space, 103.1 

9th Coal— workable, 3.3 to 3.6 

Space, 29.1 

10th Coal, . 6. 

In this tenniQating map of the Coal Measures the spaces are not 
quite so regular in their occurrence; yet the greatest deviation from 
a constant and simple multipule is only thirteen (13) feet nine inches, 
although it is evident that here, at the conclusion of the carboniferous 
era, the laws which regulated the coal formation were gradually ceasing 
to exist, and the carboniferous flora approaching extinction. 

The total thickness of the Upper Coal Measures, as far as at present 
ascertained, is about two thousand four hundred (2,400) feet. These 
are shown on section 1, and in part also on diagram No. 2. 

If we include in the list of coals in these measures all the thin, as 
well as the thick coals, there are at least twenty (20) beds, their united 
total thickness being upwards of forty (40) feet. 

The following are the analyses of some of the most available of the 
Upper Coal beds: 

Analsis of Cook'e coal, an Green river, Henderean county, Ky,, eqtdvalent of the 

Newbiurg mam coal, 

ToUl volatile matter, 44.6 

Total coke, 66.6 

100.0 

Moisture, 11.6 

Volatile combustible matter, 33.0 

Fixed carbon in coke, 47.0 

Ashes, 8.6 

100.0 
Analyeii qf Bonharbor coal, Daviees county, Ky., No. 176, middle parL 

Specific gravity, 1.273 

Total volatile matter, 48.3 

ToUl Coke, 61.7 

100.0 
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HoijBtare, 7.0 

Yolatile combustible matter, 41.3 

Fixed carbon, 46.7 

Ashes, (light grey, almost white,) 5.0 

100.0 
Did not puif up much in coking; throws out spangles; much calc. 
spar in thin layers in the joints of this coal; a good deal of pyrites 
intennixed. 

Anafysis of two inches of hard, dose-textured, compact, cannel-like coal, on top 
of Bonharhor coal. No, 176. 

Specific gravity, 1.526 

Total volatile matter, 38.0 

Coke, 62.0 

100.0 

Moisture, 4.6 

Volatile combustible matter, 33.6 

Fixed carbon, 37.0 

Ashes, 26.0 

100.0 
Analysis of Wolf Hill coal, Daviess county. JVb« 189. 

Specific ^vity, 1.228 

Total volatile matter, 42.4 

Coke, 67.6 

looa 

Coke, in part crystalline. 

If^oisture, 12.0 

Volatile combustible matter, 30.4 

Fixed carbon» 66.6 

Ashes, 1.0 

100.0 
Two-foot Henderson coal, equivalent of the Little Newburgt Ao. 206. 

Total volatile matter, ' - - 46.6 

Coke, 64.6 

100.0 

Moisture, 6.Q 

Volatile combustible matter, 39.6 

Fixed carbon, 44.6 

Ashes, (grey,) 10.0 

100.0 
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— ^■■ 
Analysis qf thirteen-inch coal, head of French island, Ohio river. 

Total volatile matter, 47.0 

Coke, 63.0 

100.0 

Moisture, 6.0 

Volatile combustible matter, 41.0 

Fixed carbon, 46.6 

Ashes, 6.6 



100.0 



The Lower Coal Measures are separated from these Upper Coal 
Measures by a massive sandstone formation, which is universally 
known in South-western Kentucky by the name of the '^Anml RocV^ 
It has received this appellation on account of the resemblance to an 
anvil of two conspicuous masses of this formation, situated on its 
northern escarpment, on Hines creek. 

Plate No. 3 represents one of these masses, in which the anvil form 
can be easily recognized, and from which probably the name was in 
reality originally derived; Plate No. 4, the other mass which was first 
pointed out to me as the '^ Anvil RocV In this the anvil shape is not 
so clearly defined, though from a certain point of view this also haa 
the appearance of an anvil, the point being directed upwards. 

From this local appellation the name has been extended to the whole 
laoge of this sandstone formation, and serves as a popular and well 
understood term in Union county, Kentucky, by which to distinguish 
this prominent capping member of the Lower Coal Measures, lying 
between it and the conglomerate or pebbly sandstone, which may be 
regarded as the base of the productive coal measures. 

In this geological position are situated the richest coal beds of the 
south-western coal field. The whole space, which is over nine hundred 
(900) feet, including the Anvil Rock, containing ten workable beds of 
coal, of the following thickness and relative position: 

feet. feet. 

Space, inoluding AutO tanditone, ... 49. 

Ist Coal under Anvil Rock, 1^ to 3. 

Space, 46. 

2d Coal-.^if iddle ooal. 3. 

I^MM« «7. 

3d Goal— Main five-foot ooal, 4.8 to *. 



46 



GENERAL REPORT OF QEOLOQICAL SURVEY. 



/w<. feel. 

Space, 86.* 

4th Coal— Well coal, 2. to 2.6 . f. 

Space, 112.t 

6th Coal — * 'Little Vein," or three-foot coal, - - 3. 

Space, 66.J 

6th Coal — four-foot coal, 4. 

Space, 96. 

7th Coal — Curlew coal, four-foot, with clay parting, - 2.6 

Space, 167. 

8th Coal — Ice-house coal, 2.4 to 2.6 

Space, 164. 

9th Coal— Bell coal, 4. to 3. 

Space, 73. 

10th Coal— Cook coal, 2.6 to 3. 

Thickness of coal, 31.6 

Thickness of spaces, 998. 

31.6 



1,029.6 



Thickness of spaces and coals united, 

See section No. 1 and diagram No. 1 . 

It will be perceived that the spaces in these Lower Coal Measures 
are nearly as regalar as in the upper coal measures. 

Taking into account averages deduced from two localities the spaces 
do not differ more than five feet firom the numbers 50, 100, and 150. 
The space between the middle and main five-foot coal overruns the 
regular number by seventeen feet, and the space between the Bell and 
Cook undemins it by twenty-seven feet, but this is the space above 
the first coal over the conglomerate, just at the commencement of the 
true carboniferous era; and it is to be observed, also, that there is a 
shaly space of twenty feet between it and the conglomerate, which, if 
added, would make l^e space from the Bell coal to the conglomerate, 
including the thickness of the Cook coal, ninety-six feet. Moreover, 
there is nearly the same regularity in the position of several minor 
thin seams of coal, intervening between some of these thick beds, for 
instance: one which has been observed on the Saline, about fifty feet 

• On the Saline this spnce ib 100 feet. 

t On the Saline this apace is 95 feet. The average of the two localities U 103 feet. 
% On the Saline thit space is only 32 feet. The average between the two loeaUUw Is 48.6 
feet. 
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under the main five-foot coal, lies very nearly fifty feet under the Cur- 
lew coal, and another, which lies forty-three and a third feet above the 
Ice-House coal. This wonderful regularity of position of the princi- 
pal beds of coal of the south-western coal field is not only a matter of 
interest, as establishing the existence of uniform laws regulating the 
succession of events, at so remote a period as the carboniferous era, 
but also on account of the important practical bearing it has, in indi- 
cating the position in which one of the most valuable mineral products, 
concealed within the bowels of the earth, can be found. 

Starting from the base of the Anvil Rock, in the space of nine hun- 
dred and fifty-five (966) feet, there are ten beds of coal, having a 
united thickness of over thirty feet All of these are workable, unless 
it be the seventh, or Curlew coal, which, having two clay partings, may 
not afford more than two feet of good coal, and perhaps, also, the 
fourth, or Well coal, which is only about two and a half feet thick. 
There are besides, in this space, six or eight minor thin seams, having 
a thickness, altogether, of perhaps two to four feet, but none of them 
of any practical value at the present time. 

The upper four hundred feet of this space is the most productive 
part of the coal measures, since it includes from five to six of the best 
coal beds to be found in the whole three thousand four hundred and 
twenty-nine (3,429) feet of the carboniferous strata, at present known, 
to- wit: 

The Upper, or first coal under the Anvil Rock. 

The Middle coal. 

The Main five-foot, or Mulford coal. 

The Well coal, or Water coal. 

The Little Vein, or three-foot coal; and 

The four-foot coal. 

The total average thickness of these coals may be taken at eighteen 
(18) feet 

The average specific gravity of these coals may be taken at about 
1.284, i. e. every soUd cubic foot will weigh within a fraction of eighty 
pounds, which may, therefore, safely be regarded as a bushel, since in 
weight it is four pounds over the legal standard in Kentucky. Hence 
these six beds are capable of yielding, firom every acre of ground un- 
der which they extend, over eight hundred thousand (800,000) bush- 
els. Throwing off one-fourth for waste, slack, fta^ it will still yield 
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more than six hundred thonsand (6OO9OOO) bushels or solid cubic feei 
Allowing a profit of only three cents per bushel, this amounts to 
eighteen thousand ($18,000) dollars per acre. 

Those lands which contain, in addition, the four lower coals, would 
yield more than half as much more. 

The intrinsic value of these coal lands is indeed almost beyond con- 
ception. At the same time, in estimating the availability of coal, this 
fact must always be held in view, that the best appointed coal mines 
now in operation in the Western States cannot average a regular deliv- 
ery of (10,000) bushels per day, or three million (3,000,000) bushels 
per annum; hence, it would require one year to work out eight acres, 
since one-half should be left as pillars of support, only to be removed 
when the whole coal lands are undermined. This standing coal can, 
however, be finally mined at much less expense than the first half. 
From five to six cents profit may be safely allowed on the standing 
coal, supposing it to bring the present price of eight cents per bushel. 

In this calculation the Well coal is not included, because it is doubt> 
ful whether it may be considered a workable coal. 

The geological level of this coal is, wherever it is reached, the source 
of large supplies of water, which can with great advantage be applied 
for steam and other purposes required at the mines. 

The whole of the ten beds of coal, above described, crop out above 
high water, in the distance of less than two miles, between the Mulford 
mines and the Finnie bluff. 

In consequence of the rise of the conglomerate and millstone grit 
to the south-west, the coal measures have a dip to the north-east — 
usually north 18° east — at the rate of about 4° 45'; i. e., descending 
one foot in every twelve feet of horizontal distance. But this rate of 
dip declines as the strata reach the flats of Cypress. 

The course of the dip is also liable to variations, in consequence of 
the deflection of the strike line to the north, as it proceeds in the cK- 
rection of the Bald Hill disturbance, and to the south-east as it ap- 
proaches the Caseyville conglomerate. The degree of dip also change 
even along the strike line, by reason of the strata being thrown into 
a series of waves or wrinkles at right angles to the dip, or into elon- 
gated dome-shaped vaults, and corresponding depressions, while con-' 
forming to the diminished space into which they were compressed 
during shrinkage, as well as by the disturbances and subterranean move* 
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nients which brought the inferior rocks to the sorface, and the lateral 
compressing force acting between the uplift of the Bald Hill, on the 
north, and the Battery Rock and Caseyviile conglomerate, on the 
south. 

One of these synclinal folds exits in the valley of Bines creek, 
flanked on the north and south by corresponding anticlinal wrinkles, 
or axes of elevation, which brings the upper beds of the Coal Measures 
to the surface on either side of that valley. For more particular in- 
formation and details in regard to the peculiar character of this remark- 
able geological structure in the Coal Measures of Union county, I 
beg to refer you to the Geologico-Topographical Report of S. S. Lyon. 

The following chemical analyses of the most important of the coals 
from the Lower Coal Measures, under the Anvil Rock, are here sub- 
mitted : 

Analysis of Mulford*s main or Jive-foot coal, Union county, Ky, No, 185. 

Specific gravity, 1.308 

Total volatile matter, 39.6 

Coke, 60.6 

100.0 
Coke inflated. 

Moisture, 3.6 

Volatile combustible matter, 36.0 

Fixed carbon, 67.6 

Ashes, (light grey,) 3.0 

100.0 
BtLVn eoal, Crittenden county, Kentucky. 

No. 173. No. 174. 

MIDDLE PART. UPPSB PART. 

Specific gravity, - - - 1.274 1.337 

Total volatile matter, .... 39.4 33 2 

Coke. 60.6 66.8 

100.0 



Moisture, . - - - 
Volatile combustible matter, 
Fixed carbon, - . . 
Ashes, (pale flesh color,) - 





100.0 




3.0 




4.0 


36.4 




29.2 


67.6 




66.8 


3.0 


(greyish 


flesh color,) 10.0 


100.6 


100.0 
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The middle part pufi& up in cokbg; coke bright bat oeUular; ad- 
heies but very slightly in burning. 

The upper part has a more dull and slaty appearance than the mid- 
dle of the same bed; did not puff up so much in coking; some exerefr- 
cences on the sur&ce. 

Analysis of Mufford's four-foci bed of coal. Union county, JSy. JVb. 186. 

Specific gravity, l.«84 

Total volatile matter, 42.4 

Coke, 67.6 

100.0 
Coke sligktly inflated. 

Moisture, - - - - 6.0 

Volatile combustible matter, 37.4 

Fixed carbon, 60.6 

Ashes, (light grey,) 7.0 

100.0 
Analysis of ^'Little Vein,** Mu^ford's Mine, UnUm county, Ky, Ifo. 187. 

Specific gravity, 1.306 

Totitf volatile matter, - 36.7 

Coke, 63.3 

lOO.Q, 
Coke slightly inflated. 

Moisture, 4.0 

Volatile combustible matter, 32.7 

Fixed carbon, 66.3 

Ashes, (light grey,) - 8.0 

100.0 
Analysis of the cannel pfurt of the Little Vein, No. 208. 

[^)0rific gravity, 1.3(64 

Tota) volatile matter, 40.^ 

Coke, ---•--.•.... 69.7 

100.0 
Coke very much inflated. 

Moisture, 2.0 

Volatile combustible matter, 38.3 

Fixed carbon, 47.7 

Ashes, 12.0 

100.0 
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Awaiym cfJfti^6fd'$ mUUU$ ead. Union ebunfy, jSJr.; (imnpk from **taiHns^.") 

No. 184. 

Specific gravity, - 1.402 

Tolal volatile matter, 38.7 

Coke, 61.3 

100.0 
Coke unchanged. 

Moisture, 14.0 

Volatile combustible matter, ...... 24.7 

Fixed carbon, 61.3 

Ashes, (redcfish grey,) 10.0 

100.0 
Anai^iis qf Jc^^JShuH ^oal^ Union count^^ J^, J\^. 188. 

Specific gmvity, 1.349 

T«tal volatile matter, 36.6 

CWte, 63.6 

100.0 
QAa slightly changed, compact 

Moisture, 4.0 

Volatile combustible matter, 3S.6 

Fixed carbon, 66.6 

Ashes, (reddish grey,) 6.0 

100.0 

jMdyoio itf ik9 nppir poH of JirU ooal undot tko AnoU Bodk, Onion eouniy, J^. 

M. 183. _ 

l^cific gravity, 1.282 

Total volatile matter, . . . ^ 4S.7 

Ooke, -....,...---- 61.3 

100.0 
Goke compact 

Moisture, 1.0 

Volatile combustible matter, .-.-...- . 47.7 

Fixed carbon, ... 42.3 

Ashes, (reddiih grey,) 9.0 

100.0 
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Analysis of th$ lower part of the Jlret coal under the Anvil Bock, Union county, 

Ky. No. 207. 

Specific grRviij, 1.366 

Total volatile matter, 39.6 

Coke, 60.4 

100.0 
Coke very mucli inflated. 

Moisture, 3.0 

Volatile combustible matter, -•-.-,. 36.6 

Fixed carbon, ^ 47.4 

Ashes, (reddish grey,) n 13.0 

100.0 
Analysis of Mr. Sawes' main coal, at JSfawesville, Hancock county, Ky. No. 178. 

Specific gravity, 1.397 

Total volatile matter, -- 47.0 

Coke, 63.0 

100.0 
Coke slightly inflated. 
Moisture, .•.^..•,. 8.0 

Volatile combustible matter, 39.0 

Fixed carbon, 46.0 

Ashes, (white,) 7.0 

100.0 

Analysis of JRoberts* coal, on Muddy river, now owned by the Oreen Mieer Coal, 
Iron, and Manufacturing and Mining Company, Muhlenlmrg county, Ky, Ao» 
191. 

E^)ecific gravity, • 1.S18 

Total volatile matter, <•• 41.48 

Coke, . • . - . 68.62 

100.00 
Coke slightly inflated. 

Moisture, 6.00 

Volatile combustible matter, -.••«. 36.48 

Fixed carbon, 64. 7S 

Asbes, (white,) 3,80 

loaoo 
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Analysis of Cupt. Davis* Jakefield coal, Hopkins county, Ky, No, 1 93. 

Specific gravity, 1.294 

Total volatile matter, 43.76 

Coke, 66.26 

100.00 
Coke not much inflated. 

Moisture, 4.00 

Volatile combustible matter, 39.75 

Fixed carbon, 60.76 

Ashes, (nearly white,) 6.60 

100.00 

Analysis of the Oamblin coal, belonging to Burhanh it Co,, Hopkins county, Ky, 

No, 194. 

Specific gravity, 1.270 

Total volatile matter, 42.47 

Coke, 67.63 

100.00 

Moisture, 3.40 

Volatile combustible matter, 39.07 

Fixed carbon, 66.13 

Ashes, (pale flesh color,) 1.40 

100.00 
Analysis of Box Mountain Spring coal, Hopkins county, Ky. No, 196. 

Specific gravity, 1.339 

Total volatile matter, 40.76 

Coke, 69.26 

100.00 

Moisture, 6.00 

Volatile combustible matter, 34.76 

Fixed carbon, 60.26 

Ashes, (light greyish flesh color,) 9.00 

100.00 
AnalyMii qf Copt. Davis* Pigson Bun coal, Hopkins county, Ky. No. 198. 

Specifle gravity, 1.283 

Total volatile matter, 46.8 

Ooka, 63.2 

100.0 
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Moisture, 5.6 

Volatile oombustible matter, ------ 41.3 

Kxed carbon, 49.7 

Afihes, (wliite,) - 3.5 

100.0 

In Dr. Peter's Report will be found several other analyses of coals 
firom this coal field. 

For some general remarks and comparisons, I shall select the maia 
five-foot coal, the third under the Anvil Rock, as being the coal whkk 
has been most extensively worked on the south-west side of the coal 
basin. It is a fi:ee-buming, bituminous coal, of rather a reedy struc- 
ture in some of its hoiizontal parting^, presenting alternate layers of 
bright resinous and dull splint seams, the former predominating. In 
coking it swells up slightly, losing its original contour, but forming a 
eoke of medium density, which, when manufactured on the laige scaler 
would probably have a specific gravity of about 0.8. 

In its chemical composition it approximates closely to the well 
known Newcastle coal, but is of rather higher specific gravity — ^the New- 
casfle having a specific gravity of 1.257, while the main five-foot bed 
varies fixnn 1.284 to 1.308. In its specific gravity it more nearly ap- 
proaches to tiie Midlothian coal, of Virginia, analyzed by Johnson, 
though it has two or three per cent more fixed carbon, and four to five 
per cent more volatile matter, and less ashes, than the MidlotbiMi coal. 
One hundred parts of nitrate of potash require twenty-two paarte for 
complete decomposition, while one hundred parts of Hie best coals 
found in Pennsylvania and Virginia, west of the Alleghany mountain^ 
require about twenty parts. 

The sulphur, by two separate experiments, amounted to fiN>m one 
to 1.68 per cent 

Judgfaig fix)m the researches of Johnson, Hayes, Rogierd, De la 
Beche, and Playfair, on coals of this country and Europe, almost 
identical in chemical composition, and of nearly the same specific 
gravity,- analagous structure and appearance, the practical properties of 
the main five-foot coal, of the Lower Coal Measures, may be briefly 
sumed up: 

In weight it takes an intermediate rank — a solid cubic foot weight- 
ings within a fiaction of eighty (80) pounds, while a cubic foot in 
Innips weighs about forty-five (45) pounds. 
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For lapidity of ignition it takes a high rank, requiring only from 
forty-eight to fifly-four minutes to bring a boiler into steady action, 
when consuming from eight to nine pounds on every square foot of 
grate per hour. One pound of coal will produce about eight and a 
half pounds of steam at 212^^ and about nine pounds of steam, at 
212°, for every one pound of combustible matter. 

For relative completeness of combustion it takes an intermediate 
rank. For freedom from waste in burning it takes a high rank — ^the 
total average waste, in ashes and cinder, being about seven to eight 
per cent 

One cubic foot of coal in lumps will generate about three hundred 
and fifty pounds of steam at 212°. 

For every one of combustible matter it reduces about twenty-seven 
parts of litharge, while the strongest anthracites reduce from thirty- 
two to thirty-three parts. 

Sixty pounds of coal would be required to produce from thirteen to 
fourteen links of chain cable, of one and three-eighth inches in diameter. 

For combined evaporative speed and power, for equal bulks, it takes 
a range inferior only to the semi-anthracites, and some of the semi- 
bituminous coals. The same remarks, with but little modification, will 
apply to the three-foot and Bell coal, and probably, also, to the four- 
foot coal, which, on an average, differ but little, essentially, from the 
five-foot bed. 

It onght to be remarked, however, in regard to the four-foot coal, 
that the analysis given does not afibrd as favorable an impression of 
this bed as it probably deserves, since the analysis was made upon a 
specimen taken from under a slack pile, because the old drift made 
into this bed had fallen in and cut off the communication with the 
coal in place. Where the bed has been analyzed fi^m other localities 
it has yielded eight per cent, more fixed carbon in the coke. 

The Ice-House coal, if fairly opened, would, undoubtedly, prove to 
be a superior coal, at least for generdl manufacturing purposes, since 
it approaches more nearly, in its structure and manner of coking, to 
the dry, reedy, splint coals of the Scotch coal fields; it has the dull 
bhok aspect^ tbe transverse, tubular fracture splintery, sharp angles, 
and the doll woody sound when struck with the hammer, and, above 
all, in coking, it retains neariy the original form of the coal before 
oikiDg, all <if whifh oljaiMtars btlong to the splint ooala, which are 
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more highly esteemed for the blast furnace, even in its raw condition, 
than the more free burning, soft, resinous coals, possessing a greater 
per centage of gas and bituminous matter in their composition. It is 
true that this coal, for equal bulks, will not bring a boiler into full ac- 
tion in quite so short a time as the five-foot coal, which contains more 
gas and bitumen, but it will have greater reducing powers, i. e. it will 
abstract more oxygen from the oxydes of the metals, and it will be 
rather more durable in proportion to the greater amount of fixed cai^ 
bon; and from the &ct of its not swelling up, and becoming cellular 
during combustion, it will be capable of resisting the action of the 
blast from the tweers, and hold up a greater burden of ore and flux, 
which is of great importance in the manufacture of cast-iron. 

The light spongy and cellular textured cokes, produced from the 
soft resinous coals, are driven too fast before the blasts and raise the 
temperature too high, so as to destroy, in a measure, the chemical af- 
finity existing between the carbon and the iron; they consume too 
fast, and thus permit the burden to descend too rapidly, before the 
chemical affinities have had time to arrange the elements, so as to pro- 
duce the proper quality of soft grey iron; and this is the reason why 
these soft bituminous coals have a tendency to turn out hard white or, 
at least, a sharp mottled iron. 

The Ice-House coal cannot, hbwever, be mined with as much profit, 
at present, as the thicker be<ls, higher and lower in the series, but its 
association with important beds of calcareous iron-stones, interstrati- 
fied in the shales immediately overlying it, may hereafter render it well 
worthy the attention of the manufacturer, since, if these iron-stones 
should be in request for the manufacture of iron, both the coal and 
iron-stones could be mined in connection, which would materially re- 
duce the expense attendant on mining, by itself, a coal of two feet 
three inches to two and one half feet 

The only other coal analysed from the Lower Coal Measures of 
Union county, which retains its form in coking, is the Middle, or sec- 
ond coal under the Anvil Rock. But this coal yielded eight per cent 
less carbon in the coke than the Ice-House coal. It is to be observed, 
however, in taking the analysis above given, of the Middle coal, that 
it hardly exhibits a fair comparison, as specimens could only be ob- 
tained by laying bare the faoe of the coal in a ravine where it had 
long been exposed to disintegratuig and decomposing inflaenoee^ which 
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not only impregnate the coal with moisture, but remove, doubtless, 
some of its carbon, as carbonic acid and carburetted hydrogen. This 
coal might, therefore, prove to be a good coking coal, with a sufficient 
per centage of fixed carbon, if fairly opened. 

Many of the intercalated shales, especially in the Lower Coal Meas- 
ures, are highly ferruginous, and contain more or less iron-stones; 
some calcareous and some argillaceous; either in bands, balls, or flat- 
tened, kidney-shaped masses; sometimes compact, at other times sca- 
ling otf in concentric layers, which had originally accumulated around 
a central nucleus. 

The spaces to which I would particularly call attention as likely to 
afford the most abundant supply of iron-stones are, the ten feet of 
shales over the Ice-House coal. 

This mass of argillaceous shale includes from seven to eight distinct 
bands, partly continuous in their range through the bed, and partly 
interrupted. I had these shale beds fairly opened, in order to arrive 
at some definite conclusion as to the amount of iron-stones which they 
would yield. 

The estimate which I form fix>m the view thus obtained, is, that 
there are from seven to eight layers, here and there interrupted, vary- 
ing firom one to four inches in tiiickness; the whole may be averaged 
at two inches in thickness for each band, or sixteen inches in all, 
throughout the mass, i. e., about one-sixth of the whole ten feet of the 
roof of the Ice-House coal is calcareous iron-stones. 

These iron-stones have a specific gravity varying from 8.135 to 3.591. 

A specimen of the fine grained ore, taken from one of the bands of 
four inches in thickness, and having a specific gravity of 3.591, yield- 
ed by analysis, 

Protoxide ofiron. - - - 49.00 ) ^ ^g ^^^ ^^ .^^ 

Peroxide of iron, - - - 6.60 J 

Carbonio aeid, - - 31.00 

Insoluble eartiby silicates, - 8.60 

Lime, 1.26 

Alumina, - - 1.60 
Magnesia, - - - - 1.00 
Carbonaceous matter, - - 0.85 
HygTometric water, • - 0.30 
1.00 

100.00 
8 
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A more earthy and coarser textured variety, two inches in thick- 
ness, and having a specific gravity of 3.340, yielded, 

i 30.3 per cent, of pure iron. 



Protoxide of iroa, - 


36.0 


Peroxide of iron, - 


4.7 


Carbonic acid» 


23.0 


Lime, . - - - 


1.0 


Alumina, - - . . 


0.2 


Magnesia, a trace. 




Insoluble earth silicates. 


30.0 


Hygrometric water, 


6.0 


Loss, - . . - . 


0.1 



100.0 

These ores are essentially carbonates of the protoxide of iron, and 
capable of yielding in the furnace from thirty to forty per cent of cast 
iron. 

This species of ore is very commonly manu&ctured in Scotland 
into iron, where it is either obtained by stripping, when the amount 
of superincumbent earth is not too great, or by drifting after it, if un- 
der a heavy roof of earth or rocky matter. In that country "this 
iron-stone occurs in bands of from half an inch to twelve inches. But 
those of from three, four, five, and six inches are most commonly met 
with. It is considered in that country that a band of good ironnstone, 
four inches thick, is worth mining after, and will sufficiently repay the 
expense of the operation." 

It is obvious, therefore, that this deposit, especially in connection 
with valuable coal underlying it, must ultimately be of great impor- 
tance. 

Over the ten-foot shale and iron-stone, covering the Ice-House 
coal, are a few feet of brown sandstone, which is succeeded, in the as- 
cending order, by other shales which also contain considerable quan- 
tities of argillaceous iron-stones, which scale in concentric layers. 

The exact quantity of iron ore in this deposit I had not as good 
an opportunity of determining, but judging firom the disintegrated rub- 
bish thrown out firom an old trench, formerly madls in these shales, ap- 
parentiy in search of coal, I am led to believe that they contain a 
quantity which might justify the expense of working. 

Besides these deposits of iron-stones above cited, there are other 
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shaly spaces that deserve attention for the iron ores which they may 
furnish. I would refer here, especially, to the following: 

The thirty or forty feet of shale overlying the main five-foot coal, 
and the three or four feet of shale beds beneath the under day of the 
same coal. 

The shales superimposed on the white and pink sandstones overly* 
ing the two and a half-foot or Well coal. 

The shales underlying the four-foot coal. 

The shales at the base of the Finnie Blufi^ and behind the Finnie 
old field. 

At some localities, where good sections BJte exposed, of shales which 
lie midway between the three-foot, or ^Little Vein/ and the sandstones 
undeilying the two and a half-foot, or Well coal, I have found five reg- 
ular bands of calcareous iron-stones, varying irom two to six inches, 
having a specific gravity of 3.61, and containing by analysis — 



Water, - 


. 


7.0 


Bituminous matter, • 


- 


0.8 


Insoluble silicates, - 


- 


22.0 


Carbonio aeid, • 


- 


23.96 


Protoxide of iron, - 


. 


35.37—27.514 metalic iron. 


Magnesia, 


- 


5.80 


Lime, 


- 


3.00 


Alumina, 


- 


2.00 


Phosphoric add, a trace. 






Loss and alkalies not determined. 


0.08 



100.00 

In a space of twelve to fourteen feet, these bands of iron ore amount 
in all to firom fourteen to seventeen inches in tluckness. 

In the same geological position, in Union county, no regular for- 
mation of band ore has yet been found, only ball ore of a different 
chaiacter, sparsely disseminated. 

The liower Goal Measures, in Muhlenburg and Hopkins counties, 
include important beds of iron ore, some of which belong to the &mi- 
ly of the Limonites, or brown and yellow hydrated oxydes, see Nos. 
145, 146, and 147, firom Muhlenburg county; Nos. 130 and 131, 
firom Hopkins county, in Dr. Peter's Report Others, referable to 
the bituminous carbonates of iron, or black band ore, see Nos. 148, 
149, 150, 151, and 152, in Muhlenburg, and No. 134, in Hopkins 
eoanty, also in Dr. Peter's Report 
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The chemical inveBtigatioius which have been made^ both by Dr. Pe- 
ter aiyi myself, in regard to the black band ore, prove that it is only 
those specimens which have a specific gravity of 2.9 to 3. and up- 
wards, and pa:Qsent alternate layers of black and brown, or reddish 
grey colors, that can be considered productive. Several samples firom 
Hopkins ooonty, having much the external aspect of black band, but 
possessing only a specific gravity of firom 2.56 to 2.71, and g£ unifcniB 
black, or greyish black color, yielded only fi-om six to seven per cent. 
of metalic iron, while they contain from forty to seventy per cent, of 
carbonate of lime. This is, in fact, a bituminous ferruginous lime^ 
stone, which r^lacee, locally, the black band ore. It is^ therefore^ on- 
ly those specimens that are three times as heavy as water, or more^ 
that can be considered productive. 

In the Upper Goal Measures considerable quantities of carbonate of 
iron are interstratified in the shales overlying the thirteen-inch Coal, 
near low water mark, at Coal Haven, and the head of French Island. 

I think it highly probable that several of the shaly spacee^ oocurring 
in the next one hundred feet below this geological hoiizon, may yidd 
bodies of iron ore, but no favorable sections of this space have yet 
presented themselves firom which to form any satisfactory conoluolona 
in confirmation of this opinion. 

Three feet of iron ore is reported near the top of the shaft sunk by 
Mr. Kurzeman, at Williams* Landing, on Green river, under s lime- 
stone; and three feet of shale, with argillaceous iron ore under lime- 
stone, occurs at Daviess' Ridge, in the forks of Cypress creek and 
Pond river, in the northern comer of Muhlenburg county. 

Along that portion of the soutiiwestem coal field bordering on the 
Ohio river, the upper four hundred feet of the Coal Measures aiford the 
greatest quantities of limestone. From four to six different beds in- 
tervene in this space ; one of the highest of these is the Carthage 
limestone, which crops out in the bank of the Ohio river, one mile be- 
low Uniontow% where it is about eight feet thick; another bed, of six 
or seven feet in thiekness, appears about eighty (80) feet above low 
water, opposite Diamond Island. An eight-£)ot bed of limestone lies 
ia the hills of Green river^ towards its mouth, some seventy (70) to 
eighty (80) fi^t above the four-foot coal of Lock and Dam No. 1. 

Four other beds of limestone, of three feet eleven inches, seven feet^ 
Qye feet six inqhes, and twenty-eight feet eleven iochei^ are reported in 
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a space of one hundred and eighty-five (185) feet> in the Riddle and 
Hooston boringSy of Union county , opposite Wabash Island; the high- 
est of these lying one hundred and fifty-two feet below the Carthage 
limestoney all of which probably intervene between that limestone and 
the Diamond Island limestone, besides a seven-foot limestone, at the 
bottom of the Beny & McGinnis boring, on Highland creek. Many 
of these limestones will, no doubt, be found to extend only over limit- 
ed areas. 

The lower nine hundred (900) feet of the Goal Measures only afiford 
two limestones worthy of note, immediately on the Ohio river, viz : one 
bed of about four feet, lying twenty-five feet under the Curlew coal ; 
one over the first coal under the Anvil Rock; but this bed, though prev* 
alent at many localities on the Illinois side, has, as yet, not been de- 
tected on the Kentucky shore. Seventeen miles from the Ohio river, 
up Tradewater, the middle or second coal under the Anvil sandstone, 
has limestone both above and below it. 

The Lower SotUhem Coal Measures are richer in limestones than its 
Southwestern equivalents. 

The seven-foot coal of Hopkins and Muhlenburg counties has gen- 
enlly a heavy, dark bituminous limestone, of two to three feet, ovei^ 
lying it; especially on the waters of Clear creek and Pond river. 

On Captain Wing's lot, at Greenville, there is a refiuctory variega- 
ted breocfiftted limestone, of seven to eight feet thick, and a similar, and 
probably equivalent limestone, two to three feet in thickness, occurs 
above the iron ore and shale, in Daviess' ridge, and also at Williams' 
Landing. 

The two and a half-foot coal, of Hopkins county, lying near the 
base of Wright's mountain, is locally overlaid by dark ferruginous 
limestone, capable of receiving a good polish. Indeed, several of the 
above mentioned validated and black limestones will probably afford 
good marbles, but time has not permitted me, as yet, to test their pol- 
ishing properties. 

Ahnost every bed of coal reposes on a bed of fire-clay, not always, 
however, of the same quality and composition — some being much 
more silicious than others. Many of them, however, will probably 
prove to be infusible and valuable for the manufacture of fire-brick, 
lining furnaces, and making the saggers used by the potters. 

Theae andai-ckys very generally afford remainB of etigmaria ficoida. 
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The roof of many of the coal beds is black bituminous shale, often af- 
fording fossil, ferm^ Lqpidodendron, SigiUarinh and other remains of ex- 
tinct carboniferous plants. Many of these will probably be found to 
contain, when analyzed, similar oil from which M. Laurent prepared 
AmpheUn. The pyritiferous varieties can also be employed for the 
manufacture of (copperas) sulphate of ihe protoxide of iron, and the 
double sulphate of alumina and potash (alum.) 

The compact slaty varieties of coal, like Hie Breckinridge Oannel 
coal, yielding about sixiy per cent of volatile matter; also, Parrot 
coal, and even bituminous shales, afford a vegetable tar, or thick crude 
oil, from which two products can be obtained; one of an oily consist- 
ence, which may be clarified into a nearly colorless oil, that may be 
substituted, for certain purposes, for other more expensive animal and 
vegetable oils ; the other a transparent, scaly, ciystaline substance, of 
a white color and waxy lustre, which melts at 110^ into a transparent 
oil, at a still higher temperature takes fire and bums with a white 
flame, without smoke, and leaves no residue. 'This substance was call- 
ed by the discoverer, M. Reichenbach, of Blansko, Farc^n^ fiom its 
littie tendency to combine with other bodies. 

It is supposed that the Breckinridge coal may yield twenty-five (25) 
per cent of refined oil, and eighteen (18) per cent of paraffin. 

Some of the impure pyritiferous shaly coal, which has hitherto been 
regarded as worthless, may possibly be employed economically in the 
manufacture of bi-sulphuret of carbon, a very volatile substance, which 
it seems probable may be applied, in connection with steam, for the 
propulsion of machinery; reducing greatiy not only the size of boiler, 
but the amount of fuel required to produce a given mechanical effect 

Many of the sandstones of the Coal Measures afford excellent firee- 
stones for building purposes. I would here cite particularly the mass 
superimposed on the grey shales and shaly sandstones that overlie the 
Bell coal, to which the mass of the Finnic bluff also belongs ; to the 
Anvil sandstone; to the fifteen feet of sandstone lying thirty feet 
above the bottom of Highland creek; to the sandstones of Daviess' 
ridge, in the forks of Cypress creek and Pond river; and the sandstone 
which occurs eighty (80) feet above the main Hawesville coal. 

There is but one workable bed of coal under the Caseyville con- 
glomerate. Its greatest thickness is at the Union mine, in Livingston 
county, where it reaches twenty-eight inches; bnt^ on the south side 
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of Tiadewater, it undulates between heavy ledges of hard, quartzose 
sandstone, pinched in the distance of a few yards from one foot seven 
inches to one foot four inches. 

Two or three seams of coal of a few inches in thickness occur, in- 
terstratified in the Millstone grit; but no others of any practical value 
have as yet been discovered under the conglomerate of the south-west- 
em coal field. 

The Millstone grit affords excellent quarries of durable building 
stone, often very evenly and uniformly bedded, and of good colors. 
It is also from this formation that the best hearth-stones for iron fur- 
naces have been obtained in South-western Kentucky; that which is 
free from oxide of iron and lime, and composed of pure grains of 
quartz, cemented by a silicious paste being preferred. 

Four soils have been analyzed by Dr. Peter, firom the Goal Meas- 
ures; one of these, No. 12G, from Henderson county, though resting 
on the carboniferous strata, partakes more of the character of the qua- 
ternary loams, and has been already spoken of under that head; the 
others are No. 10, No. 138, and No. 155, of Dr. Peter's Report 
They are essentially of a silicious character, containing from eighty- 
six and a half (86i) to ninety (90) per cent of silica and insoluble 
silicates. No. 10 contains a large amount of alkalies, viz: 0.286 
potash and 0.087 soda, or 0.373 of these two alkalies combined, which 
is more than one-tenth more than was found by Dr. Peter in the rich 
Fayette soil. No. 27 ; but it contains much less caibonate and phos- 
phate of lime, and less than half the quantity of organic matter. The 
porous character of thin, silicious, carboniferous soils, compared with 
that of the limestone soils of the Blue-grass country, permits the or- 
ganic matter to be carried by infiltration into the sub-soil; hence the 
great benefit to be derived by deep sub-soil ploughing, especially when 
the sub-soil is argillaceous or argillo-calcareous. Nos. 138 and 155, 
of Hopkins county, are rather more retentive in their character, and 
hence somewhat richer in organic matter; but, being deficient in alka- 
lies and carbonate of lime, they are not as fertile soils as No. 10, and 
would be much improved by liming and by spreading the ashes of the 
consumed log heaps over the land Guano and bone earth would also 
be of great service to such soils; the stiff, marly earths interstratified 
amongst the limestone of the adjacent counties of Russell, Todd, 
Christian, GaldwelU and Critt.enden. would be of immense benefit ap- 
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plied to such soils, especially in conDection with a clover fidlow. So 
also would the &t marls intercalated with the blue limestone formation; 
bat these being less accessible are hardly available at the present 
time. 

The region of the Millstone grit is not as &vorable for agriculture 
as the adjacent Goal Measures and Barren limestone formation. The 
soil is usually thin and silicious, and the surface hilly and broken. 
Where not too abrupt it is capable^ however, of producing five-eighths 
the amount of grain raised on the Coal Measure soils. And the dog- 
wood and hickory lands of the Millstone grit yield very fine crops of 
silky tobacco. 

No chemical analyses have yet been completed of Millstone grit 
soils. When these are made they will, no doubt^ throw light on the 
best means of improving the virgin soils, and reclaiming those that 
have been worn out 

The approximate boundary of the Eastern coal field may be thus 
defined: commencing with the spurs of Poplar chalybeate mountain, 
in Clinton county, where it throws ojQT its outiiers into Tennessee, it 
takes a north-east course, through Wayne, by the Wallace mountain 
and Sloan^s hill, to near the shoals of the Cumberland river, in Pu- 
laski county; thence to the Big Narrows, of Rockcastle river; thence 
up the valley of that stream neariy along the confines of Laurel and 
Rockcastle counties to where these comer with Madison and Estill; 
thence to where Contrary creek empties into the Kentucky river, three 
miles below its three forks; thence with a north-easteriy course through 
Morgan and Carter^ towards the head-waters of Tygert; thence down 
the valley of Tygert to near its confluence with the Ohio river. 

The boundary of this coal field is, however, by no means a straight 
line; on the contrary, it has a very tortuous course, throwing off inr 
numerable spurs; hence, its outline can be defined, in all its meanders, 
only after the outline of the hills has been defined by accurate topo- 
graphical maps. 

Less is known, at present, of the individual members of this than 
of the South-western coal field. The best sections which have been 

• My ezaminations in Morgfto and Carter oountiet hare at yet been limited to the ioutb-eael 
part of the former and the northern part of the latter, lo that I am not aa yet able to gi^e any 
preelte inlbnoatfon in regard to the boundary in theie ooontiei. 
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obtained, as yet, in this coal field, are in Greenup, Lawrence, Pulaski, 
and Owsley counties. 

In this coal field the measures admit of three sub-divisions. Upper, 
Middle, and Lower; the first and last divisions containing the most 
valuable and thickest coal beds, and the latter being remarkably rich 
in ores of iron, especially in Greenup county. 

The general dip of the Goal Measures of the Eastern coal field is 
about south south-east, or at right angles to the range of the Pine 
mountain. This mountain chain, which ranges from the Shillalies, 
near the Tennessee line, and the southern part of Whitley county, 
near the confluence of Mud and Clear creeks, in a north north-east 
course, through Harlan county, to the War Gap, and thence to the 
Sounding Gap, at the comer of Letcher and Pike counties, has been 
produced by a great dislocation of the Goal Measures, with a nearly 
uniform b^ng, which has heaved the sub-carboniferous limestone 
more than five hundred (500) feet up in the Pine mountain; thus 
dividing the Eastern coal field, by a vast longitudinal fault, into two 
zones; one lying to the north-west of this mountain range, the other 
to the south-east The former of these belts, though wider in Ken- 
tucky, has a less elevation than the latter, which rises, in &ct, to a 
greater height than the Pine mountain itself — being at least two thou- 
sand (2,000) feet above the general drainage of the country, and con- 
stituting the range of the Log mountain and the Big and Little Black 
mountains, skirting along the Tennessee Una 

Sect No. 2 will convey a general idea of the structure of this coal 
field between the zone of sub-carboniferous limestone, on the north- 
west, and the Log and Black mountain range, on the south-east. 

As yet I am able to give approximate sections only of the three 
sub-divisions of the Eastern coal field. 

The best exposures which I have seen of the upper division, are on 
Big Sandy, in Lawrence county, above the mouth of its Louisa fork; 
and in Floyd county, in the vicinity of Prestonsburg. 

In the former of these counties, south of Louisa, in a space of about 
three hundred and fifty (350) feet, from the bed of Big Sandy, I find 
from six to seven beds of coal; one near low water, supposed to be 
about two feet thick; one near high water, or firom forty to fifty feel 
above the first, and from three to four feet thick; a third bed about 
sixty feet higher in the hills, two feet to two and a half thick. There 
9 
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is also said to be a twenty-inch bed about midway of the space between 
the two last coals, i. e. thirty feet under the last mentioned bed. A 
fourth bed, about fifty (50) feet above the third bed, equivalent to 
the middle Gavit coal, which is four feet two inches, with a clay part- 
ing of one to three inches, eight inches firom the top of the coal. A 
fifth thin bed, about fifty feet higher than the upper Gavit bed, which 
is firom three and a half to four feet thick; a sixth, or Cannel coal bed, 
situated about one hundred and forty (140) to one hundred and fifty 
(150) feet above the fourth, and within fifty (50) to one hundred 
(100) feet of the top of the hills; of this latter bed I did not have an 
opportunity of seeing the outcrop, but have reason to believe, fix)m the 
statements of several of the inhabitants of Lawrence county, that it 
exists, but probably not of workable thickness. 

At Mellenburg, or the Peach Orchard coal mines, on Big Sandy, 
but one main coal has been opened at an elevation of two hundred and 
two (202) feet above low water of Big Sandy, with two thin coals un- 
der it— one at thirty (30) feet above low water, and the other firom 
seventy-five (75) to eighty (80) feet above low water, or forty-five 
(45) to fifty (50) feet above the lower bed. 

Though the whole height of the hills on this part of Big Sandy is 
six hundred (600) feet, no openings have yet been discovered above 
the main bed, but I am inclined to believe, fi*om what I have seen 
elsewhere in Lawrence county, that by a proper search some might be 
found, and perhaps of practical value. 

In Johnson and Floyd counties there seem to be five to six beds of 
coal, the main bed lying in the vicinity of Prestonsburg, about seven- 
ty-five (75) or eighty (80) feet above the bed of Big Sandy. 

Two feet above the bed of the river, at the Northern Kentucky 
mines, there is a six-inch coal; at forty-five feet |i three-foot coal, sep- 
arated by four feet six inches of black shale from a two-inch coal, 
above the shale. A compact splint coal, varying from three feet four 
to two feet eight inches, occurs at an elevation of two hundred feet 
above low water, opposite the town of Prestonsburg. This is the fifth 
coal in the series of the Prestonsburg hills, which must lie from thirty 
to fifly feet above the main coal. Two thin beds of coal seem to oc- 
cur still higher in the hills; one about one and a half feet, one hun- 
dred feet above the five-foot coal, and a top hill seam, the distance and 
thickness not known. 
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In Clay county, near the level of high water in Goose creek, a bed 
of coal occurs, irom three and a half to four and a half feet in thick- 
ness, which supplies the saltworks, south of Manchester, with the fuel 
consumed at the various saltworks on that stream. For a space of 
about two hundred feet above this are shales and shaly sandstones, 
where a bed of coal of about twenty-eight inches comes in, then a 
space of about fifbeen feet, succeeded by a coal of fourteen inches ; 
then a space of ten feet, surmounted by a ten-inch coal; then a space 
of one hundred to one hundred and fifty feet, where no coal has yet 
been detected, when a fourteen-inch coal sets in. 

These Goal Measures of the Goose Creek hills belong, probably, in 
the descending series, beneath the previously described strata of Big 
Sandy hills, in Floyd county. 

Borings have been put down six hundred (600) feet below the main 
or lowest of these coals above high water of Goose creek, chiefly 
through shales, schistose and dark argillaceous porous sandstone, with 
some thin bedded hard sandstones about midway of the borings. These 
are the muriatiferous rocks of the Coal Measures of Clay, Perry, and 
Breathitt counties, containing more or less salt 

At a depth of one hundred and twenty feet below Goose creek, a 
brine was obtained of 6^, or affording six to seven-tenths of a pound 
of salt to the gallon; at a depth of from two hundred and forty (240) 
to three hundred (300) feet, water was reached of 16^ i. e. containing 
a little over one and a half pounds of salt to the gallon. After 
about three years this brine began to fail. The borings were then car- 
ried to the depth of fix)m five hundred and fifteen (515) to five hun- 
dred and fifty (550) feet, when water of 15° was again reached, and 
this is the water which still supplies the principal works, and has been 
found more permanently strong than at any depth either above or be- 
low it; since borings have been carried by Col. Garrard to one thousand 
feet^ without finding any water as profitable to work as that obtained 
at five hundred and fifteen (515) feet. 

The rock in which this water is obtained is a dark grey argillaceous 
or mud sandstone, with imperfect streaks of coal disseminated, and 
containing fossil wood converted into carbonaceous matter. I could 
not learn that any thick workable coals were bored through in the six 
hundred feet beneath the level of Goose creek, but no strict account 
kept of the various materials passed through; neither is it known, 
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for the eame reason, whether any valuable coal was passed through la 
the five hundred (500) feet bored through beneath the productive salt 
rock of the Goose creek salt basin. 

The salt bearing rocks of Goose creek valley appear to be cotem- 
poraneous with the strata intervening between the Ice-House coal and 
the Gaseyville bluff of the south-western coal field, in Union county, 
but greatly increased in thickness, being at least five or six tames as 
thick. 

Next in succession follow the conglomerate associated with the shales 
and coals of the shoals of the Gumberliudd river, the clifis of Rock* 
castle river, and the sandstones, shales, and coals at the Three Forks 
of the Kentucky river, between Proctor and the mouth of Contrary 
creek, in Owsley county, 

In treating of the Lower Coal Measures of the soutk-westem coal 
field, I have already alluded to the fact that the conglomerate marks 
the limfts of the best and most productive of the Lower Coals. This 
law will not apply, however^ to the Coal Measures of Pulaski and 
Rockcastle counties, since the main coal of Pulaski county, which has 
been opened above the shoals of the Cumberland river, varying from 
four to five feet, lies forty (40) feet under conglomerate sandstone, 
ttdd yields a ooal of excellent quality. Sixty feet below this coal is 
another coal fix)m two and a half to three feet, with an intermediate 
thin bed of horn six inches to one foot, forty-five (45) feet above the 
latter. 

The coals lie fixun ninety to one hundred and fifty feet above the 
sub-carboniferous limestone of Pulaski county, and between it and the 
conglomerate. It appears, therefore, that the carboniferous flora flouF* 
ished in greater luxuriance at the commencement of the epoch, in the 
eastern coal field than in the south-west; or else, that the first coal beds 
and associate stmta suffered less &om denudation, whilst the currents 
were established that swept in the pebbles and sand that went to ferm 
the conglomerate. 

Be this as it may, a knowledge of the feet of the existence of one 
bed, at leasts of good workable coal, one hundred and forty-eight (148) 
feet above the sub-carboniferous limestone, and forty (40) feet under 
the conglomerate of Pulaski county, is of great practical imp<»rtance 
to the inhabitants of the mountain counties of Kentucky. The en- 
tire thickness of the carboniferous rocks of the Eastern coal field 
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cannot yet be stated with aocuracy, but it will [nrobably not fall short 
of two thousand five hundred (2,500) or three thousand (3,000) feet 
The following are the analyses of some of the most important coals 
of this coal field, which have come under observation up to the pres- 
ent time. See also Nos. 6, 15, 16, 17, 18, 43, 90, 91, 101, 102, 
123, 159, and 160, in Dr. Peter's Report 

iVb. 1 70. Analysis of the boUom pari of the Main Peach Orchard coal, Lawrence 

county, Kentucky, 

Specific gravity, - - 1.279 

Total Yolatile matter, < - - 38.6 

Coke, (bright solid and coherent,) 61.4 

100.0 

Moistare, 6.00 

Volatile oombvstible matter, 33.60 

Fixed carbon, 68.55 

Allies, (white,) 2.i6 

100.00 

Analysis of the Main Ashland coal — portion taken below the day parting, Cfreenup 

county, Ky, 

%ecific gravity, 1.336 

Total volatile matter, 44.1 

CJoke, (pufib up but slightly,) 55.9 

100.0 

Mmstnre, 7.0 

Telatile combustible matter, 37.1 

Fixed carbon, 61.4 

Aahea, (reddish grey,) 4.6 

100.0 
No. 177. AiMlysis of Crawford* s Cannel coal, near Grayson, Cmrter couniy, Ky. 

Specific gravity, - - - 1.216 

Total volatile matter, 59.0 

Coke, (unchanged in form,) 41.0 

100.0 

Moisture, 20 

Volatile eombusUble matter, 67.0 

Fixed csfbott, 34.6 

Aftbes, (flesh, color,) 6.6 

100.0 
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No. 180. AnalyM of GaviVi Main coal, Big Sandy, Jive mile ehoal, Launrenee 

county, Ky. 

Specific gravity, •• 1.306 

Total volatile matter, 41.2 

Coke, (swells very mucli,) 68.8 

100.0 

Moisture, 4.6 

Volatile combustible matter, -•.... 36.7 

Fixed carbon, 63.8 

Asbes, (light grey,) 6.0 

100.0 

No, 181. Analysis of McHenry'e coal, Tugg Fork qf Big Sandy, Lawrence 

county, Ky. 

Spe'bific gravity, 1.313 

Total volatile matter* 40.0 

Coke, (swiils very much,) 60.0 

100.0 

Moisture, 3.0 

Volatile combustible matter, 37.0 

Fixed carbon, 60.0 

Ashes, (whitish grey,) 10.0 

100.0 

No. 204. Analysis of Avon's db Boggs* coal — Big Sandy Coal and Mining 
Company, edge of Floyd and Johnson counties, Ky. 

Total volatile matter, 36.2 

Coke, (compact, did not swell up,) - 64.8 

100.0 

Moisture, 3.0 

VolaUle combustible matter, 32.2 

Fixed carbon, 63.8 

Ashes, (flesh colored,) 1.0 

100.0 

To give a full and complete insight into the cliemical constitution of 
the coals of Kentucky, an ultimate analysis is required in addition to 
the proximate chemical analysis, showing not only the total quantity 
of carbon, both in coke and volatile matter, but the proportion of ox- 
ygen, hydrogen, and carbon; this kind of analysis is especially re- 
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quired for coals to be used for illuminatiDg purposes. As yet time has 
only permitted of the ultimate analysis of one coal, No. 159, from 
the Three Forks of the Kentucky river. For the same reason we 
have not been able to give an exposition of the constituents of the 
ashes, which is also desirable, to be able to judge of their fusibility, 
on which property depends their disposition to form clinker. 

It will be perceived, from the proximate chemical analysis, that 
many of these coals, of the eastern coal field, are of superior quality 
— equal or superior to the best Pittsburg. The best of the Big Sandy 
coals contain several per cent, less ashes, and more fixed carbon, than 
the Youghiogheny coal. The screenings from those coals which are 
richest in fixed carbon, and at the same time fireest from sulphur, will 
bring from seven to eight cents per bushel in Cincinnati, where it is 
found nearly as good for generating steam as the lump coal of many 
mines. 

The spaces between the coals of the eastern basin are not yet suffi- 
ciently well known to enable me to pronounce upon the law of their 
relative distances, but it appears probable that here, also, a great uni- 
formity will be found. 

The eastern coal field is vastly rich in iron-stones, especially to- 
wards its base, in Greenup and Carter counties. Fifty-eight (58) ores 
have been analyzed, from Greenup county, and six from Carter; also, 
thirteen difierent specimens of pig-iron, produced fix)m these ores, and 
fifteen furnace slags. These ores are all interstratified as beds con- 
formable to the associated Coal Measures. 

Their relative position is well illustrated by local sections, obtained 
at the ore-banks of the Sandy, Mt Savage, Star, Bellefonte, Pennsyl- 
vania, and Amanda Furnaces, which will be found in the second chap- 
ter, under the head of Greenup county.* See Diagram No. 3. 

The beds vary from three inches to four or five feet. They belong, 
mineralogically, to the family of limonites, or hydrated oxydes, and 
proto-carbonates of iron, yielding from twenty-seven to sixty per cent. 
of metallic uron. They lie usually on or between shaly beds, sometimes 
resting on or overlaid by limestone. 

These associated limestones are often highly ferruginous, yielding 
from seven as high as twenty-five per cent of metallic iron, therefore 

•For farther remarks on this subject, see second chapter. 
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well adapted for fluxes for the iron-ores, when free from pyrites or oth<^ 
er injurious principles, since they not only supply the lime necessary 
to produce, with the earthy ingredients, the proper cinder or furnace 
slags, but contribute largely to the iron product. 

The chemical analyses of certain ores discarded as impracticable, 
especially of Nos. 36, 37, and 38, prove that their impracticability 
does not arise from the presence of unusual quantiti^ of injurious ele- 
ments, such as sulphur, phosphorus, arsenic, or zinc, since they contain 
but a trace of sulphur, 0.15 per cent being the largest amount of that 
substance estimated in any of them, and 0.3 per cent of phosphorus, 
while no appreciable quantity of either arsenic or zinc was detected. 
Indeed it seems that the difficulties which have been encountered in 
reducing these ores arise from their very richness, containing, as they 
do, from sixty and nine-tenths (60.9) to thirty-nine and four-tenths 
(39.4) per ceni of metallic iron, and only from 3.47 to 9.47 of insol- 
uble silicates, while ores highly esteemed contain but twenty-nine (29) 
per cent, of iron, and forty-five (45) per cent of insoluble silicates. 

It appears, therefore, that all that is necessary to render these oretf 
available is the addition of earthy matter, either by mixing them with 
lean ores, so as to reduce the per centage of iron, and increase the 
quantity of silicious earths, or to introduce, with the rich ore, a cer- 
tain quantity of ferruginous shale to the furnace burden. As this 
material is abundant throughout the iron region of Ofeenup county, 
often constituting the stripping of the ore-banks, it can be easily ob- 
tained and applied for this purpose, where suitable mixtures of lean 
ores cannot be had. 

The object to be obtained by these corrections is to insure the form- 
ation of a fluid slag or lava, that will flow freely, eliminate completely 
the metal, admit of its free carbonization, and thus increase the fusi- 
bility of the pig-iron. 

Furnace slag being the index to the quality of the iron simultane- 
ously produced, I selected, during my geological reconnoissance of 
Greenup county, various specimens of these glassy scoriae from differ- 
ent iron works, with special reference to the quality of the cast-iron 
flowing from the furnace at the time of their production. 

The general results obtained by their chemical examination are ns 
follows : The principal constituents are silica, lime, and alumina, with 
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small quantities of magnesia, potash, soda, and sometimes protoxide 
of iron and manganese. 

The normal quantity of silica is about fifty-six (56), lime twenty 
(20), alumina fifteen and five-tenths (15.5), other bases eight and five- 
tentiis (8.5) per cent. 

The silica ranges firomabout fifty (50) to sixty (60) per cent; the 
lime fix)m thirteen (13) to twenty-seven (27); the alumina fix)m 
eleven and five-tenths (11.5) to twenty (20); the other bases firom five 
to eleven. 

The glassy slags having, usually, a smoky purple color, produced 
when tlie furnace is making soft grey iron, contain very nearly the av- 
erage or normal quantity of silica — fifty-six (56) per cent — ^with gener- 
ally nearly the largest amount of lime. The opaque pea-green slag. No. 
86, produced at the Baccoon furnace, contains the largest amount of 
silica, sixty-one (61) per cent This was the least fusible of all the slags 
operated on, and contained very nearly three per cent of protoxide of 
iron. The white pumiciform slag contains the smallest quantity of 
silica, and the largest quantity of lime, and is the most fusible of all. 
Its extreme lightness and cellular structure are no doubt attributable to 
its fusibility, and the tendency which the excess of lime has to remove 
sulphur and phosphorus, which, being disengaged suddenly in the form 
of sulphuretted and phosphuretted hydrogen, in the midst of or under- 
neath this fiisible slag, pufis it up into the porous white cinder, which 
is not only remarkable for its extreme whiteness and lightness, but 
for the lei^gth of time it continues to disengage sulphuretted hydro- 
gen, with a crackling sound, even for months after its removal fix)m the 
furnace. 

This pumicifi^m slag has very nearly the same chemical constitu- 
tion as the an-hydrous prehnite, analyzed by Jackson and Whitney. 

The lime in tiiis slag is considerably more than is required to flux 
the earthy ingredients; if the ore has a considerable amount of sul- 
phur or phosphorus, then the predominance of lime may, perhaps, be 
found advantageous in removing the excess of these elements. 

The pea-green slag. No. 66, contains six per cent of protoxide of 
iron, equivalent to four and six-tenths (4.6) per cent of metallic iron; 
the largest amount of iron in any of the slags analyzed. This loss of 
iron might be avoided, in part at least, by increasing the amount of 
lime about three per cent to replaoe the protoxide of iron. 
10 
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No. 52 contains the largest quantity of alumina. This is no doubt 
to be accounted for from the fact that the carbonate of iron — *^grey 
limestone ore,'* No. 49, worked at the Bellefonte furnace, where this 
slag was obtained-— contains a larger quantity of alumina than any of 
the ores from which the slags analyzed have been derived. It does 
not appear, however, that the pig-iron from this furnace contains more 
than the average quantity of alumina. 

It is important to remark, that though the quantity of lime, alumi- 
na, and other bases, are liable to some little variation, even in the best 
slags — ^Nos. 40, 64, 65, 85, and 110 — yet they all possess this chem- 
ical relation in common, as is shown by Dr. Peter's Report, that the 
quantity of oxygen in these bases is, within a fraction of a per cent, 
one half the oxygen contained in the associated silica or silicic acid; 
in other words, all these slags are bi-silicateSj proving that there is no 
better mode of ascertaining whether the ore and flux are duly propor- 
tioned in the burden of the fiimace, than by a chemical analysis of the 
slag. 

The pea-green slag. No. 112, produced at the New Hampshire fur- 
nace, preserves this normal proportion of oxygen in the bases and sili- 
ca, though it produces a pig-iron of rather closer texture than usual ; 
this may, perhaps, be accounted for fix)m the manganese, which is near- 
ly three per cent, or over two per cent, above the average quantity, 
and about one and a half per cent more than in any other slag on the 
analyzed list This is no doubt derived from the very dark brown red 
limonite ore, No. 106, worked at the New Hampshire furnace, which 
contains 2.15 per cent oxide of manganese, being the laigest propor- 
tion of that oxide present in any of the ores analyzed, except No. 44, 
the "Black Vein," of the Buena Vista ore banks, which has 2.92 ; 
No. 57, the dark brown red "Little Block ore," of the BufMo oi^ 
banks, which has 3.15; No. 119, the top hill ore of the Clinton fur- 
nace, which has 2.17; and No. 11, Wallace's iron ore, from near the 
Falls of Blain, which has 3.41. It would require, however, a greater 
number of comparative analyses of ores, pig-iron, and slags, to be 
able to draw correct conclusions on this subject, especially as pig-irons 
Nos. 113 and 114, cast at the New Hampshire furnace, do not con- 
tain more than an average amount of manganese. 

A few general remarks on the chemical composition of the various 
specimens of pig-iron analyzed, may be useful : No. 89 contains the 
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largest quantity of silica, 6.88, which has evidently an injurious effect 
on the quality of the iron, as it is particularly noted that when such iron 
is produced ^e furnace is working stiff, the iron is ^'high^'' and no 
doubt has cold short properties. This could easily be corrected by in- 
creasing the quantity of limestone flux, until the cinder flows free, and 
assumes the appearance and composition of the true bi-silicate. This 
iron also contains the largest amount of manganese, 0.63. No. 114 
contains the largest amount of phosphorus, 1.4, and the largest but 
one of aluminium, 0.44, and the largest amount of graphite, 3.13. 
per cent It is singular that though this pig-iron is light colored, and 
fine-giained, it is yet comparatively sofL"*^ 

The same remarks will apply, in a great measure, to No. 113, which 
contains only 0.08 more aluminium, and 0.1 less phosphorus, 0.3 less 
graphite than the proceeding. 

The largest amount of free carbon was found in No. 48, a soft grey 
pig-iron of a fine grain. 

The largest quantity of slag, 0.93 per cent, was obtained from No. 
87, a soft but rather brittie iron. This iron also contains a large pro- 
portion of silica, 5.13, being only 1.75 less than No. 89, as well as a 
large amount of manganese, 0.59, which is only 0.04 less than No. 89. 

Na 42 contains the largest quantity of magnesium, and is a mod- 
erately fine-grained sofl grey cast-iroiL 

No. 113 contains the largest amount of alkaline bases, viz: 0.33 
potassium, and 0.21 of sodium. 

Since the Oreenup county impracticable ores are so rich in iron, and 
four feet in thickness, their successful reduction in the furnace becomes 
a matter of great practical importance, not only to the owners of ore 
banks but to the state of Kentucky. 

I would here also call the attention of iron-masters to the variable 
composition of the limestones used as fluxes at the different iron es- 
tablishments in Greenup county — see Nos. 39, 51, 62, 63, 77, 84, 
IO89 s^d 109, of Dr. Peter's Report The amount of insoluble sili- 
cates, ranging firom a half to thirty per cent., showing the importance 
of a knowledge of the chemical composition of the limestones, as well 
as the ores, in adjusting the proportions of each. The composi- 
tion of the limestone selected should always have relation to the 

* See Dr. Peter's Report for further remarks on this sutgect 
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compositioii of the ore to be fluxed; for example, though a limestone 
like No. 84, containing thirty per o^i of insoluble silicates, might be 
appropriated for ores defficient in silicious earths, like Nos. 36 and 38, 
it would be altogether inappropriate for ores similar to specimens Nos. 
31, 32, 50, 64, 67, 69, 72, 80, 84, 94, 103, and 106, with which it 
would undoubtedly produce an iron haying decidedly cold-«hort psrop- 
erties. 

When a limestone is used for flux containing large quantities of 
iron, as for instance. No. 76, which yields 13.19 per cent of carbonate 
of iron, and 1.66 per cent, of oxide of iron, it is necessary to use it 
in larger quantities than if it were a purer limestone, with merdy a 
fraction of a per cent of iron, otherwise it will not afford tiie necessa- 
ry quantity of lime to form the model dnd^. 

Such a limestone should add six to seven per cent of iron to the finv 
nace runs. 

When it is desired to avoid making a white and brittle iron, lime- 
stone, as well as ores containing more than one or two-tenths of a per 
cent of phosphorus, should be avoided, since exp^ence seems to 
prove that the presence of even half a per cent of phosphorus in 
iron » sufficient to diminish its tenacity ; though pig-iron produced 
fix>m certain b^ (»pes has been found to contain five and a half per 
cent of phosphorus. Such iron is generally white and brittla It 
is to be remarked, howeva*, that some pig-iron which contains fiom 
four to six per cent of graphite and chemically combined carbon, 
may contain one to one and a half per cent of phosphorus, and yet 
be grey iron. 

Half a per cent of sulphur in pig-iron does not appear materially to 
diminish the tenacity of the iron; it is even contended by some chem- 
ists that quantities of that element, under four-tenths of a per cefit., 
rather increase its firmness. It is a well established fact, however, 
that two to three per cent of sulphur is very destructive to the qual- 
ities of pig-iron, rendering it white, brittle, and porous, expelling^ at 
the same time, the chemically combined carbon, required to be present 
in the composition of good grey iron. It is true, also, that sulphur, 
to a certain extent, may render iron more fusible, and therefore might 
even be desuable to the amount, say of one or two per cent, in making 
fine castings, if it had not, at the same time, a tendency to cause the 
fluid i^ron to chill suddenly on the surfiice, before the gases and vapors 
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have escaped from ike interior^ and thus render the castings porous 
and imperfect 

When we consider, then, that the qualities of pig-iron may be dete- 
riorated by the presence of even a ftaction of a per cent of certain el- 
ements^ liable to occur both in ores and limestone, the necescdty of an 
accurate knowledge of the chemical components of these, the most es- 
sential ingredients in the production of iron, will be apparent to every 
manufrcturer of this metol; nor can he fail to appreciate the value 
and importance^ of the information conveyed by the numerous techni- 
cal chemical analyses appended to this report, made firom suits of ores, 
limestone, and ftimace slags, selected with especial reference to the de- 
vdopment of practical results, and the introduction of improvements 
in the smelting of Kentucky ores. 

Below are appended two more analyses of Greenup county ores, 
and one of cast-iron, in addition to those analyzed by Dr. Peter. 

Anal^iis of '* Speckled Iron Ore,*' from New ffampehire Furnace, replacing 
Imeetone ore, often over chert, then not eo good. Qreenup county, Kentucky. 

'ISlica» .... 35.4 
Hoistofia* - - - -5.110 

Insohible nlicates, • - - 49.940^ 



Alumina, tifiged with iron, - 14.0 
Lime, • - • - 0.3 
Magnesia, - - • 0.2 



49.9 



Peroxide of iron. 


. 20.000 


Protoxide of iron, - 


- 6.040 


Alumina, 


- 13.500 


Magnesia, 


.363 




• 4.602 


Potash, 


.886 


Phosphoric acid. 


.636 


Loss, . . . 


.024 



V 17.927 per cent metallic iron. 



100.000 
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Analysis of a variety of calcareous ironstone^ used at Sandy Fumaee, mthoui 
any limestone as fiux, Oreenup (bounty, Keniucky. 

Specific gravity, 2.8121 

Moisture, 270 

Carbonic acid, - - - 18.800 /Silica, . . - - 20.6 

- 26.600 {Alumina tinged with iron, - 6.0 



Insoluble silicates. 



26.6 



Silica dissolved by hydrochlo- 
ric acid, - - - - ,490 
Peroxide of iron, - - - 16.744 ) jg g^ ^^^^^ .^^^ 
Protoxide of iron, - - - 2.480 ) 

Lime, 21.800 

Alumina, ... - 6.600 

Soda, 2.600 

Potash, - - - - .660 

Magnesia, .... .400 

Phosphoric acid, - - - .800 

Sulphur, .... .013 

Loss, .613 

100.000 
Analysis of Big Sandy Furnace Pig-iron, Oreenup county, Kentucky . 

Metallic iron, - - - - 91.000 

Uncombined carbon, - - 2.680 \ 

Pure graphite, . - - 3.200 > 6.03 total carbon. 

Oarbon extracted by potash, - .260 ) 

Silica, 1.060 

Phosphorus, - - - - .360 

Chromium, - . - - .147 

Alkalies, - - - - .260 



98.827 



SUB-CARBONIFEROUS LIMESTONE. 

Descending from the conglomerate and millstone grit, to the main 
body of the sub-carboniferous limestone of the Barrens of Kentucky, 
we pass alternations of sandstone, limestone, and marly shales, form- 
ing what may be denominated a transition series, marking the passage 
from the termination of this great calcareous formation, to the sand- 
stone of the millstone grit. During this interval the prevailing sedi- 
ment was sand, with occasional intercalations of calcareous beds, which, 
for the most part, are more or less earthy, and marked by an interest- 
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ing assemblage of the fossil remains of an ancient marine life, in which 
the delicate, reticulated, lamelliferous corals greatly predominate. 

Locally there occurs almost immediately under the conglomerate a 
great mass of soil grey, greenish, purple, and reddish shales, or marly 
deposits, which sometimes attain a great thickness; as opposite Mill- 
stone Run, and at the Buffalo Wallow, in Hancock county; this is 
the ^^Long Running Eock'^ of the Salt Borer. 

Two principal calcareous belts are recognizable in the Tradewater 
zone of this formation, the upper about fifty (50) feet thick, lying be- 
tween two and three hundred feet below the main mass of the con- 
glomerate; the lower some one hundred and fifty (150) feet thick, ly- 
ing about one hundred feet below the upper. The former of these is 
particularly characterized by numerous Archimedes* associated with 
Pentremites and interesting Cnnoidea. 

Both these genera range down, also, into the lower belt, where the 
Pentremtes attain their greatest dimensions— one species measures 
two inches and five-eighths in height, and two and a half inches across 
the basal plates. Between this calcareous mass and the great body of 
the sub-carboniferous limestone intervenes about two hundred (200) 
feet of sandstone, some of which is a very regularly and evenly bed- 
ded, close-textured rock, approaching to quartzite in hardness, occa- 
sionally impressed with fine specimens of Lepidodendrm — ^the even 
thin-bedded close-textured beds, affording, locally, good whetstones. 
See Section No. 1. 

The eastern belt of this formation, in Breckinridge and Meade coun- 
ties, is more calcareous, and includes in its upper mass, under the red- 
dish yellow or flesh-colored Archimedes limestone, samples of fine . 
white oolitic limestone, capable of receiving a good polish, and pro- 
ducing a white or cream-colored marble of considerable beauty, espe- 
cially when inspected under the magnifier. 

These limestones also produce a remarkably white lime, that com- 
mands ten cents more per bushel than the lime obtained fi"om the as- 
sociate limestone. These roe-structured limestones seems to have 
been formed in eddies, where the water circled round in spiral or fun- 
nel-shaped currents, which kept particles of fine sand revolving in 
such a manner that they acquired concentric calcareous coatings, nn- 

*See Table 1, Figure 1. 
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til, haying attained the size of fish roe, their gravity was sufficient to 
overcome the power of suspension of the rotary currents, when they 
sunk to the bottom. 

The geological causes which operated to produoe the various modifi- 
cations which present themselves in different parts of this formation 
were evidently local, and the beds, subsequent to deposition, seem to 
have been subject, in some instances, to denudation by temporary cur- 
rents, whereby extensive excavations were first effected, and, as these 
currents diminished in force, sediments were tranq)orted and filled up 
the vacancies. Such causes, no doubt, operated to produce the fi:e- 
quent local modifications which are encountered in this formation, both 
in thickness and lithdogical character. 

The sections which will be found in the second chapter, under tHe 
head of Edmonson, Meade, and Breckinridge counties, will amfdy il- 
lustrate the above remarks. In consulting tiiese local sections the 
reader will also find that a feeUe carboniferous flora sprung up during 
the deposition of some of the upper members of tibese intercalated sub- 
carboniferous bands; but only for a very limited time; not longer than 
sufficed to produce from two to ten inches of coal. In Breckinridge 
county a ten-inch seam of coal is wedged in' inmiediately under the 
Pentremital limestone, underlying cliffs of heavy sandstone on Shot- 
pouch creek; in Meade county, a streak of two to three inches of coal 
is associated with purple shales and limestone in the bluffs of the Ohio 
river between Boonsport and Concordia. See Diagram No. 4. 

These unimportant exceptions do not, however, militate against the 
great and important practical fact that no workable beds of cod are 
found in the western States bdow the Archimedes and Pentremital 
limestones. During the twenty years through which I have extended 
my geological researches over the western States I have, as yet, found 
no exception to this law, than which no geological fact of greater im- 
port presents itself for the guidance of the miner after fossil fuel. 

The sub-carboniferous limestone appears to be much thicker on the 
west side of the basin than on the east The sections obtained on the 
Ohio river, between Rock Haven and Cloverport, disclose firom four 
hundred (400) to five hundred (600) feet of sub-carboniferous lime- 
stone; in Crittenden county it is, no doubt, more than double that 
thickness, if we may judge from the continuous dip of the limestone 
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for miles at an angle of 4^ or 5^, but as yet we have no reliable data 
from which to calculate the thickness with precision. 

The southern belt of this formation is wonderfully cavernous, es- 
pecially in its upper beds, which being more argillaceous, and impreg- 
nated with earths and alkalies, are disposed to produce salts, which 
oozing through the pores of the stone, ef&oresce on its surface, and 
thus tend to disintegrate and scale it off, independent of the solvent 
effects of carbonated water. Beneath overhanging ledges of lime- 
stone, quantities of fine earthy rubbish can be seen, weathered^ff 
from such causes. In these I have detected sulphate of lime, sulphate 
of magnesia, nitrate of lime, and occasionally sulphate of soda. The 
tendency which some calcareous rocks have to produce nitrate of lime 
i% probably, one of the greatest causes of disintegration. 

Most extensive subterranean areas have thus been excavated or un- 
dermined in Edmonson, Hart, Grayson, Butler, Logan, Todd, Christian, 
and Trigg. In the vicinity of Gtreen river, in the first of these 
oounties, the known avenues of the Mammoth Cave amount to two 
hundred and twenty-three (223), the united length of the whole be- 
ing estimated, by those best acquainted with the Cave, at one hun- 
dred and fifty (150) miles; say that the average width and height of 
these passages amount to seven yards each way, which is perhaps near 
the truth, this would give upwards of twelve million (12,000,000) cu- 
bic yards of cavernous space, which has been excavated through the 
agency of calcareous waters and atmospheric vicissitudes. 

The organic contents of these various limestones serve as the best 
criterion for their sub-division, especially as such a grouping will coin- 
cide, in a great measure, with the physical and agricultural features 
which esch imparts to the country over which they extend. 

The upper division is formed by the Archimedes and Pentremital 
limestones. Where these are associated, as they frequently are, with 
beds of greenish and grey shales, they give rise to a narrow belt of 
unproductive ^teAey land, almost destitute of vegetation. What little 
timber it supports is usually a scanty growth of scrubby post-oak on 
the ridges; on the slopes, post-oak, sassafi:as, shumach, and white oak, 
with black gum towards the base. The soil is of a stiff marly nature, 
and must necessarily contain a large amount of argillo-calcareous mat- 
ter. 

11 
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Indeed the sterility of the land is probably due to the superabund- 
ance of lime and alumina; the former exerting a too powerful sol- 
vent effect over its organic contents, and thus exhausting it of these 
constituents; the latter renders it stiff and refractory, so tiiat it bakes, 
cracks, and forms extensive slides on the slopes of hills. The seeds of 
plants, in such soil, are frozen out in winter, super-saturated with mois- 
ture in spring, and deprived of the organic matter necessary for their 
nutriment In dry weather the ground becomes hard and compact, yet 
foil of fissures, so that the germinating plant has no power to pene- 
trate its way to the surface; or, if already in an advanced state of 
growth, its roots are laid bare, and the tendrils perhaps torn asunder; 
yet these stiff calcareous clays, when subdued by cultivation and sup- 
plied with organic manures, are capable of returning abundant crops, 
while they are, as I have already stated elsewhere, materials well adap- 
ted for the amelioration of poor sUicious soils. 

Time has not permitted me to lay before you an analysis of a soil 
characteristic of this division jof the sub-carboniferous formation. 

The second division of the sub-carboniferous limestone, in the de- 
scending order, comprises the lAthmbroiion bed, or Barren limestone 
group; this is characterised by a peculiar reed-like fossU coral, having 
a prominent central axis which was designated, on this account, by 
Lesueur, StyUna, but described previously by Keyserling under the 
name of Lithostrotion. Almost everywhere throughout the western 
States, as well as in Kentucky, this sub-division of the limestone, un- 
derlying the carboniferous rocks, is marked by abundant remains of 
this fossil, usually, however, converted into pale yellowish chert of the 
same composition as the numerous seggregations universally dissemi- 
nated in the adjacent limestone, somewhat after the manner of flints 
in the chalk formation ; these, resisting the action of solvent and de- 
composing influences for a longer period than their calcareous matrix, 
drop out and lie strewed over the surface of the ground. 

The limestones of this group vary in color from a light grey or 
cream-color, to a very dark grey approaching black. They are, for 
the most part, thicker bedded than the preceding group, and less ai^ 
gillaceous, though they occasionally afford those earthy varieties of 
conchoidal firactured limestones, which can be manu&ctured into hy- 
draulic cement Sometimes they are as compact, close-textured, and 
fine-grained as the lithographic limestones obtained from the upper 
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Jura formation of Soblenhofen, seldom, however, possessing the same 
uniformity of surface for which these stones are so justly celebrated, 
and, for this reason, it has hitherto been found difficult to obtain, from 
our 8ub«carboniferous limestone, slabs of laige dimensions without 
Qaws or imperfections. If regular quarries were opened, in &vorable 
situations, slabs of more uniform quality could be obtained, as all such 
limestones are liable to be intersected by ^^dry cracks" at their out- 
crop. 

This limestone group produces, for the most part, an excellent 
soil, well adapted for the growth of com, wheat, barley, and certain 



In the early settlement of Kentucky the belt of country over 
which it extended was shunned, and stamped with the appellation of 
^Barrens ;^^ this arose, in part^ from the numerous cherty masses 
which locally encumbered the ground, in part from the absence of tim- 
ber over large tracts, and in consequence of the few trees which here 
and there sprung up, being altogether a stunted growth of black-jack 
oak, quercuB ferru^nea^ red oak, quercus rubroj and white oak, quercus 



The value of the red calcareous soils of the ^^Bairens'' are now be- 
ginning to be appreciated, so that lands which formerly were consider- 
ed hardly worth locating, are now held at twenty-five ($25), thirty 
($30), and even as high as fifty ($50) dollars an acre, in the neigh- 
borhood of some towns. 

At the present time the so called ^^Barrens" of Kentucky are, to a 
considerable extent, timbered with the above varieties of oak, black 
Hickory, and occasionally Butternut, /tt^rfeTW cathartica; Black Walnut 
juglans nigra; Dogwood, cornus florida; Sugar-tree, acer saccharinwn. 

The old inhabitants of that part of Kentucky all declare that when 
the country was first settied it was, for the most part, an open prairie 
district, with hardly a stick of timber sufficient to make a rail, as far 
as the eye could reach, where now forests exist of trees of medium 
growth, obstructing entirely the view. 

They generally attribute this change to the wild fires which former- 
ly used to sweep over the whole country, in dry seasons, being now, 
for the most part, avoided or subdued, if by accident they should 
break out No timber appears capable of surviving the scorching ef- 
fects of such fires, but the thick-barked black-jack oak, which, here 
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and th^re resisting its lavagee, stood solitary monuments of its hardy 
nature, and the blasting influence of the prairie fire. 

It is probable, howeyer, that some other influence contributed to 
suppress the growth of timber in the Barrens of Kentucky, since wild 
fires were equally liable to occur in the heavy timbered land of adja- 
cent formations. It is altogether probable that there was a peculiar 
tendency in the soil to produce that luxuriant growth of barren gnuss 
which took possession of the soil, to the exclusion of all timber, and 
which is described as having attained a hdght of five to six feet 
Since the settlement of the country tiiis grass has ahnost become ex* 
tinct, whereby opportunity has been afibrded for timber to take root 
and flourish. 

NeiBu:ly throughout the whde extent of the Barrons of Kentucky 
numerous conical depressions of the sur&ce are of frequent ocourence, 
known by the name of ^^Sif^-Boles'^ These prove the cavernous 
character of the limestones on which the country is based^ oinoe these 
sink^holes have, undoubtedly, originated firom the giving way of the 
roof of subterranean caves. The subsided areas vary in dimensions 
from twenty yards in diameter to several acres, and are not unfiie- 
quently the receptacles of ponds of water, which prove of great con- 
venience to those sections of the country deficient in water. 

On account of the great volume of sur&oe^water which sinks thimigh 
the fissures of the Barren limestone into the vacancies beneath, it is 
often difficult to reach water by wells of reasonable depth; it is also a 
very common occurrence, throughout the Barrens, lor considemble 
sbmms <^ water te sink abniptly firom the sur&ce, which are either 
^hsf^ or run for many miles under ground before they again find an 
exit fimn their subterranean course. 

Many of the smaller sink-holes which permit the water to drain 
away through small rents or fissureai at their bottoms, have been ren- 
dered impervious by feeding stock constantly in the hollow of the de- 
pression. By this means mud and clay are by degrees firmly trod- 
den into the leakages, and these sink-holes thus become, in time, pools 
fit to water cattle, and earvioeable for other &rm-yard purposes. 
Where there is sufficient stock water the filling up of sink-holes witib 
impervious earths, either by accident or design, is objectionable, and 
should be avoided, as it not unfirequently overflows, in time, valuable 
tiaots of land, but may be the cause of producing intormittoit fevers. 
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Descending from the geological horizon of the Lithostrotion sub-di* 
vision of the sub-carboniferons fonnation, to the base of this gi^ 
limestone fonnation, there is, for the most part, a tendency to an ad- 
mixtore of argillaceous matter, producing sometimes hydraulic lime- 
stones, sometimes argiUaoeous or shaly and geodiferons limestones, in- 
terstratified with subordinate beds of a sub-crystalline texture, some 
of which are charged with entrochites and reticulated corals ; others 
contain numerous Spirifer striaiust 

It is possible that this portion of the formation may hereafter ad- 
mit of a third sub-division under the Lithostrotion beds, but the pres- 
ent state of our knowledge of their paleontology will hardly admit of 
a satisfiu^tory classification. 

The Lithostrotion beds of the sub-carboniferous limestone are the re- 
positories of the exteneave deposits of hydrated oxides of iron, which 
oonstitute so large a portion of the mineral wealth of Trigg, Lyon, 
Oaldwell, Livingston, and Crittenden counties. In consequence of the 
loss of a large part of the collection made in these counties, in the 
wieck of the steamboat Gape May, and a fidlure in the receipt of sev- 
esal boxes left for shipment at depote on the Cumberland river, I am 
not able to fiimish as complete a report on this iron region as I could 
have wished* 

In Dr. Peter's Report will be found three amdyses of ores from this 
JbnDation«--No8. 139, 142, and 143-H9howing ayiddof metallic iron 
of from tweniy-five to fifty per cent, but as yet there are no compar- 
ative analyses of ores, pig^ron, and furnace slags. 

In this place I would b^ particulariy to call Uie attention of the iron- 
masters of south-western Kentucky to what I conceive to be the ori- 
gm and souroe of this ore. The hints which I have already thrown 
oirt on this subject^ in my previous communication of last May, have 
been in a great measure confirmed. K my views on this subject prove 
to be correct they have a most important practical bearing on the ex- 
tent, value, and permanency of the yield of the ore beds of south- 
western Kentucky. Unlike the iron ores of the Coal Measures of 
Greenup county, these limonites or hematitic brown oxydes of iron nev* 
tf lie in conformable, interstratified beds, but unifonnly occupy the 
dopes of the hills, mixed very irregularly with ferruginous clay and 
ohert, the wh(de leaning unconformably on the outcrop of the ledges of 
mb-carboniferous limestone, conveying to the mind of the dose ob- 
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server an iron formation produced by infiltration. Though a great un- 
certainty exists as to the extent of such ore beds, so much so that no 
experienced iron-master is ever willing to trust implicitly to surfece in- 
dications, however promising, without fairly opening his ore banks, 
still such a degree of uniformity is observable in the general bearings 
of the individual deposits that I have long been led to suspect their 
connection with regular veins of determinate bearing, traversing the 
limestone formation of the country. 

In Kentucky I was struck with this fact in examining the ore banks 
in Crittenden and Lyon counties, where I found the deposits ranging 
N. 18° to 20° B., but I had previously observed this feet in other 
States, particularly in Galloway county, Missouri, and afterwards in 
Hardin county, Illinois; and within the last few years I have been 
able, in several instances, to trace these ores leading into the fissures of 
the sub-carboniferous limestone, with well defined walls, bearing firom 
N. 15° E. to N. 22° E. and twenty-four to twenty-seven and a half 
feet apart. 

These facts lead me to the belief that these ores of iron, occupying 
the slopes of hills having a nucleus of sub-carboniferous limestone, had 
their origin in fissures or lines of fiacture of that formation of determ- 
inate course and of large dimensions, whence an inexhaustible supply 
may be obtained if ever the superficial masses fell. I conceive that 
the deep-seated ores in these veins exist in a more concentrated form, 
and in a lower state of oxidation than on the surface; that through 
the solvent powers of highly heated carbonated waters, both oxyde of 
iron and silica have been forced to the crevice vents and flowed over 
the declivities. The feiruginous waters losing their carbonic acid, 
and, at the same time, their solvent power over the protoxide of iron, 
it was gradually precipitated, and combining with the oxygen of the at- 
mosphere and moisture, it assumed the form of infiltered masses of hy- 
drated oxyde of iron, mixed more or less with silidous earths varying 
from ten to fifty per cent ; but the principal body of silica, being spe- 
cifically lighter, seggregated to itself in the form of chert, homstone, 
and other flint-like productions, which became heterogeneously dissem- 
inated with the most superficial portions of the ore. In its passages 
over the out-cropping edges of the calcareous bed the chalybeate wa- 
ters, mingled with debris and talus of the adjacent rocks, permeated 
the ferruginous clays washed from the crevices, joints, and seams of 
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the limestone. Dripping in vacant spaces, it formed the so called ''pipe 
ore^^^ analagous in form though not in composition, to the calcareous 
stalactite. Oozing through coarse gravelly earths or lumpy clays, they 
coated some silicious or aigillaceous nucleus that intercepted their 
downward passage; thus was produced the different varieties of ''pot 
ore^'* Percolating through porous earths, the ore assumed the honey- 
comb structure, in which the interstices are fine and closely set. 

It is easy to perceive how ore formed this way, by a process of in- 
filtration, will, on the slopes, be variable in quality and various in 
structure; and how the quantity must have depended upon the dura- 
tion of the overflow, the configuration of the sur&ce, and the degree 
of saturation. But when it can be traced to a parent vein of good di- 
mensions, well filled with ore, the amount to be obtained is almost un- 
limited. 

Immense veins of fluor spar, sometimes fifty feet in width, traverse 
the south-western belt of the sub-carboniferous formation. Two systems 
of veins are recognizable; one set having a bearing N. 18° to 21° E., 
and cross courses running N. 54° to 58° E.; the former of these sys- 
tems has, therefore, the same course as the veins of iron ore previously 
noticed. 

Both systems of veins aflford sulphuret of lead; and the former con- 
tains sulphuret of zinc, and probably also sulphuret of antimony. 

Attempts have been made to work these veins of argentiferous ga- 
lena^ but hitherto with but partial success. Where I have had an op- 
portunity of inspecting these veins, at the Columbian mines, in Crit- 
tenden county, the lead is mixed with large quantities of crystalized 
blende. 

Within the distance which these veins have been penetrated, at this 
locality, tiie galena does not appear to have been well concentrated in 
the vein, and the large amount of zinc materially interfered with the 
isolation of the lead ore. 

The imperfect mining operations which have been instituted in Ken- 
tucky in search of galena in this formation, have been, as yet, very 
superficial, extending only to the depth of forty to sixty feet; and 
they have been conducted without system or adequate means. Under 
these circumstances, it is hardly to be expected that such desultory 
operations could be profitable; unless in a lead region like that of Wis- 
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eonein and Iowa, where millions of pounds of galena have been dug 
from pits not twelve feet in depth. 

It is important to observe, in calculating on the practicabUiiy of 
working the lead ores existing in these limestones, that they occur in 
the same geological position as the most productive leadrbearing lim^ 
stones in the north of England; that the lead mines of Derbyshire are 
in a limestone underlying the Millstone grit, as in Crittenden county; 
and that the sulphuret of lead is accompanied with the same vdn-stones. 
Previous to the discovery of the lead mines of Cumberland^ Durham^ 
and Yorkshiie, the Derbyshire mines were the most productive in 
England. 

As yet I have not observed any trap or toadstone, either cutting 
the sub-carboniferous limestones of Kentucky in dykes or insinuated 
horizontally into the stratification of the beds; the presence of such 
igneous rocks in the Derbyshire lead r^on is the only important 
traceable difference in the otherwise strong analogy existing between 
the two fcnmations — so &r as our researches at present extend. 

These lead veins have, as yet, never been followed in Kentucky to 
a sufficient depth to prove their productiveness; for it is a well known 
&ct that, as a general rule, metallic veins do not prove profitable under 
several hundred feet firom the ^^grassy 

The richest argentiferous galenas of this State, which we have test- 
ed, up to this time, for the per centage of silver which they contain, 
have yielded about one part in a thousand, or thirty-two ounces to the 
ton. Before the introduction of the improved method of extracting 
silver fix)m lead it was considered that two parts in one thousand were 
necessary to make it an object of manufacture; but since means have 
been devised of separating the silver without the necessity of convert- 
ing the lead into litharge, a yield of but twelve ounces to the ton has 
been found profitable in countries where fuel and labor are chei^. 

At many localities in the range of the sub-carboniferous limestone 
lead ore has been discovered, but the most favorable situations at pres- 
ent known, judging from analogy, for the development of lead mines 
in this formation, are in Crittenden and Livingston counties. 

The large proportion of peroxide of iron*' in the sub-soil reposing 
on the Barren limestone, renders the lands of this part of Kentucky 

*Three to five per cent. 
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emphatically red lands. This red sub-soil lies often within a few inches 
€{ the snr&ce, so that it is exposed to view in the roads and ploughed 
fields, imparting to the ground nearly as deep a color as the red ochre 
used as a pigment 

This condition of the peroxide of iron appears to have a decided fer- 
tilizing effect, since deep sub-soil ploughing proves, I believe, always 
beneficial on these red lands. This amelioration may be, and doubt- 
less is, in some measure, due to mechanical (muses, contributing to 
dmin the land of superfluous moisture; but its fertilizing properties 
are, in all probability, attributable, in part, to the power which the per- 
oiide of iron has of imbibing ammonia fix)m the atmosphere, and giv- 
ing it out in time of rain to plants; for I find that these red sub-soils, 
though nearly destitute of organic matter, give out ammonia when 
treated with a solution of caustic potash, and, as far as I am able to 
jadge finom experiments at present instituted, in larger quantities than 
light colored soils, containing a few per cent, of organic matter. This 
is probably one of the principal reasons why the red lands of Cheshire, 
ibimed from the new red sandstone formation, as well as the red lands of 
Herefordshire, originating from the old red sandstone, are amongst the 
most fertile soils of England, especially well adapted for grazing farms. 
The peroxide of iron may possibly act, also, in other ways beneficial- 
ly to vegetation, either as an oxydizer or neutralizer. We hope to 
throw further light on this subject if the chemical investigations of 
Kentucky soils be continued. 

SUB-CARBONIFEROUS SANDSTONE. 

The base of the sub-carboniferous formation, in Jefierson and Bul- 
litt counties, consists of fine-textured sandstones, partaking of the 
diar.icter of the argillaceous ^^psammtes'' of Brongniart. It differs 
fi!om the ordinary sandstones of the Goal Measures and millstone 
grit not only in the fineness of the grain, but in the slightly adherent 
cement uniting the microscopic grains of quartz. 

The alumina in these rocks often amounts to firom ten to fourteen 
per cent.; the silica being in the proportion of about seventy per cent. 
Two principal varieties are observable: one a greenish grey argillace- 
oas sandstone, the other a brown sandstone, containing nearly ten 
per cent, of oxyde of iron. The former, on account of its uniformity 
of tOTfiice, aoftnesB, and fine texture, works firee before the chisel, and 
12 
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admits of being wrought into elaborate ornaments and even busts and 
other sculpture; but unfortunately it does not stand the weather well. 
The amount of argillaceous matter increases towards the base of the 
formation, so that it runs finally into argillaceous shales, embracing, lo- 
cally, earthy limestones, rich in the remains of Orinoldea- 

The upper part of this division of the sub-carboniferous formation is 
characterized by OrfMs crinistria and Spirifer cmpidaius; the lower 
part by various species of encrinites belonging to the genera, Antin(h 
crinttSy AgasmocrinvSy Poteriocrinus, SynhathocrinuSy BatocrinuSj ^c 

Where this formation is well developed it weathers into ranges of 
conical hills, from two hundred to four hundred feet in height, such as 
prevail through the Salt River Knobs; hence the familiar appellation 
of "Knob Formation," appropriately applied to this division of the 
sub-carboniferous rocks in Jefferson, Bullitt, and Larue counties. 

In the southern part of Kentucky, viz : in Monroe, Cumberland, 
Clinton, and Russell counties, this sandstone formation is hardly re- 
cognizable, its place being occupied with dark earthy limestones and 
limestone shales, extending to the base of the sub-carboniferous forma- 
tion ; these impart, however, a very similar contour to the country, as 
such rocks decompose with nearly the same facility as the argillaceous 
sandstones. 

On the Ohio river, in Jefferson county, a belt of knobby country, 
about fourteen miles in width, extends from the foot of the Falls of 
the Ohio to the mouth of Salt river; thence it bears up the valley of 
that stream nearly south, with a slight easterly curve, to Muldraugh's 
Hill, dividing Taylor, Marion, and Larue counties, occupying part of 
Bullitt, the north-eastern edge of Hardin, the western comer of Nel- 
son, and a large portion of Larue; thence it curves more to the south- 
east, through the comers of Taylor, Casey, and Adair counties; but 
having only partially explored the formation in that direction, I am 
not prepared, at present, to define its limits correctly, or to state where 
the fine-grained sandstone mns out and gives place to the limestone 
shales of Russell, Cumberland, and Clinton counties. 

The knob sandstone produces a silico-argillaceous soil, very liable to 
wash, and therefore shallow and thin; the surface of the county, for 
the most part, broken. It seldom however forms of itself a purely 
characteristic soil, as it is commingled to a considerable extent with the 
^hite soil" derived more immediately from the underlying ash-color- 
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ed shales, which usually characterize the slopes, and narrow valleys 
hemmed in between the knobs^ and occasionally intermixed with de- 
bris firom a thin capping of sub-carboniferous limestene. 

The agricultural areas impressed with the characteristics of this 
formation are, therefore, limited; indeed, the southern belt of this 
formation is so contracted that it may be said to occupy the slopes en- 
countered in descending abruptly from the Lithostrotion beds of the 
former group, which prevail on the high grounds, to rocks of Devoni- 
an and Silurian date, occurring in the valleys. 

The growth of the Salt River Knobs are: 

Chesnut Oak, Quercus prinus palustris ; 

White Oak, Querent alba; 

Red Oak, Quereiis rubra; 

Black Oak, Quercus tindoria ; 

A small Hickory, Juglcmatomentosa; 

Black Gum, Naaaa sylvaiica; 

In favorable situations Poplar, and in flat and wet positions. Elm 
and Sweet Gum. 

No chemical analyses have been completed of soils from this forma- 
tion. 

The argillaceous shales, at the base of the knob formation, contain 
some ironstones^ but I have not yet had an opportunity of investiga- 
ting this formation in Kentucky sufficiently to be able to give satis- 
fiiotory information as to the extent, value, or productiveness of the 
ore, nor can I report^ at present, on the strength and permanency of 
the brines which these strata may yield. 

BLACK LINGULA SHALE. 

The greatest development of this formation, in the part of Ken- 
tucky hitherto explored, is in the immediate valley of the Ohio river. 
It crops out usually at the base of the knobs, in the form of a hard 
black shale, splitting in large sheets, sometimes with a rusty surface. 

There are two narrow zones of out-crop of black shales of Devon- 
ian date in Kentucky, which converge towards the south, and diverge 
towards the north. Near the Tennessee line, where Monroe and Cum- 
berland counties comer, these are separated only by a very narrow 
strip of underlying limestone, occupying the low grounds near the 
Turkey Neck Bend of the Cumberland river. In its north-easterly 
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bearings through Cumberland, southern part of Russell and Casey 
counties, the area of this calcareous zone of Devonian and Silurian 
date continues quite contracted in its dimensions; as it reaches Lin- 
coln county it begins to expand, so that the diverging belts of black 
lingula shale are some fifteen miles apart between the Gum Spring, in 
Rocl^castle county, near the confines of Lincoln county, to Arsafi*'s 
Spring and the Flat Lick, in the neighborhood of Stanford. From 
here they continue to recede firom each other; the westerly zone, skirt- 
ing the base of Muldraugh's Hill, near the heads of the Rolling Fork 
of Salt river, and running thence down the valley of Salt river to the 
foot of the Falls of the Ohio; the easterly zone is deflected by the 
axis of inferior limestones to the north-east towards Madison and Es- 
till counties; but I have not yet traced it in that direction beyond 
Boone's Fork of Dick's river. 

At the foot of the Falls of thetOhio the black shale is a little over 
one hundred feet in thickness; at Muldraugh's Hill it is sixty to sev- 
enty feet thick, but graduates in its upper part into a grey argillace- 
ous shale in the section exposed on the turnpike leading to the junc- 
tion of the Rolling and Beech Forks of Salt river; on the waters of 
Goose creek, near the southern edge of Casey county, forty feet; on 
the dedivity of Crider's Hill, in the southern part of Russell^ twenty- 
nine fi^t; adjacent to. the Tennessee line, on the confines of Monroe 
and Cumberland county, near McMillen's Ferry, Turkey Neck Bend 
of the Cuinberiand river, nineteen feet. Thus we perceive a gradual- 
ly thining out of this formation towards the south. On the confines 
of Larue, Taylor, and Marion counties this formation has less bitumen 
in its composition; ftom a bituminous shale, at its base, it merges into 
ordinary grey argillaceous shales. 

An axis of elevation in the valley of Barren river, on the east edge 
of Allen county, exposes fifty (50) feet of black shale, one mile above 
Qxe turnpike bridge, resting on an impure greyish limestone near the 
water level. But three quarters of a mile below the bridge, borings 
reached the black shale only at forty (40) feet beneath the bank of 
Barren river. This is the only locality where I have as yet discover- 
ed the black shale so &r west of its general bearings through the south- 
em part of the State. It is probable that this is only a partial expo- 
s\ye from a local reversal or wave of the general dip. 
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The most important practical remarks to be made in this place, in 
regard to this formation, are the geological reasonings which have led 
me to dissuade citizens of the State from expenditures of time and 
money in search of coal in the horizon of the black lingula shale, and 
to advise the discontinuance of all undertakings having the same ob- 
jects in view. 

The close resemblance of this shale to the bituminous shales over- 
lying or associated with beds of coal, has irequently led to the infer- 
ence that there must be coal in the vicinity of its out-crop. Nay, it 
has too often been the case that even coal miners have adopted errone- 
ous conclusions in regard to this vexed question, and, while passing 
through the country or settling in neighborhoods where this black 
shale is visible, have persuaded the inhabitants to undertake borings 
or shafts for the discovery of coal, laboring under the misapprehension 
that it is regular coal shale. 

Having seen this black shale exposed in most satisfactory sections, 
fix)m top to bottom, in nearly all the western States, and witnessed the 
results of borings carried for more thun one hundred (100) feet en- 
tirely through it, we are now in possession of ample testimony to show 
the hopelessness of all attempts to discover workable coal in this geo- 
logical position; a few streaks and isolated seams of an inch or two, is 
the only approach to coal that has ever been brought to light in this po- 
sition; these, with perhaps also the bitumen, entering into the compo- 
sition of the shale itself indicate a feeble effort at vegetable growth on 
very limited points of dry land existing at the period of its formation. 
It was not, however, until long after this phase in geological cycles 
occurred that the circumstances favorable for the regular formation of 
coal began to dawn. Between the termination of the deposition of the 
black lingula shale and the commencement of the Coal Measui'es there 
elapsed a long period, during which more than one thousand (1000) 
feet of sedimentary matter subsided from suspension in water, or was 
precipitated firom calcareous solution. The persistency and universali- 
ty of the conditions which regulated the formation of extensive beds 
of coal in districts now occupied by the Western States of North Amer- 
ica is sujfficiently attested by the signal failures of all attempts in these 
States to obtain workable coal in rocks older than the millstone grit; 
and from the united experience of all geological researches in the same 
field tending to the same conclusion. 
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The soil derived exclusively from the black lingula shale is too re- 
tentive of moisture, forming what is familiarly known as '^spouty or 
crawfish landy'^ and is only capable of cultivation after a judicious 
system of drainage has beeen adopted in connection with deep plough- 
ing. On account of the thinness of this formation in Kentucky, com- 
pared with what it is in Ohio and Indiana, the tracts of land formed 
solely from its decomposition, are quite limited, since it is, for the 
most part, either intermixed with silicious matter from the superim- 
posed fine-grained sandstone, or calcareous matter from the overiying 
limestones and limestone shale. In either case the soil is greatly im- 
proved in texture and chemical relations. 

This formation supports a growth of White Oak, Quercus alba; 
Overcup Oak, Quercus macrocarpa; Black Oak, Quercus tindoria; 
which attain a good size in favorable situation; Beech, Fagus sylves- 
iris J when the ground is rolling, but of stunted growth; Sweet Gum, 
Liquidamhar styradfiuay and sometimes Black Gum; such are found 
especially towards the base of the formation. Midway, or thirty to 
fifty feet firom its base. White Oak is the prevalent timber, with scrub- 
by Black Oak, Hickory, and occasionally fine Elms, viz: both Ulmus 
alata and Ulmus americana. 

On flat land, near the top of the formation, these above mentioned 
timbers are mixed with large Black Walnut, Juglam nigra; large Pop- 
lar, Lyriodendrum tuUpifera; and Wild Cherry, Cerastes virgirdana; 
on the slopes, small White Oak, a few Post Oaks, and sometimes But- 
ter-nut at the foot. 

Iron pyrites is one of the most abundant minerals disseminated in 
certain portions of these black shales. Such pyritiferous bands give 
rise, locally, to an unproductive soil, possessing sour, acrid, and astrin- 
gent properties, produced partly by the passage of the pyrites into the 
add sulphate of the protoxide of iron. This salt exercises a baneful 
influence on vegetation in two ways, when there is a difficiency of cal- 
careous matter in the soil : the superfluous acid not meeting with lime 
sufficient to convert it into gypsum, corodes and chars the organic 
constituents, or alters them into inert forms, and the strong afiinity 
existing between the protoxide of iron and oxygen promotes a delete- 
rious deoxydizing influence. 

Waters oozing from such pyritiferous clay-banks, or settling in pools 
on the adjacent soils, are impregnated with astringent salts, especially 
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the double snlphate of alumina and iron. These are the situations where 
I have found soma of the worst localities of milk-sickness that have 
come to my notice during the course of the past two seasons.* 

The sour tendency of these soils is in part due to the standing water 
which collects on the impervious surface. 

It is important, in this connection, to observe, that all these defects 
in such soils admit of correction, and some of them, by proper treat- 
ment^ can indeed be turned to good account, in actually rendering 
them fertile, and especially well adapted for crops of clover and grass- 
es^ viz: by the application of lime or ground limestone the free sul- 
phuric acid is at once neutralized and converted into gypsum, thereby 
not only improving the physical properties of the soil, but giving ori- 
gin to a mineral manure remarkable for promoting the growth of clo- 
ver and some other green crops. 

By thus ameliorating the condition of these soils for agricultural 
purposes the farmer will, at the same time, greatly improve the health 
of the country and enhance the value of his lands. 

During the deposition of the black lingula shales organic life seems 
to have been limited, both as to variety and size. Except a minute, 
simple-formed, tongue-shaped, bi-valve shell, belonging to the genus 
Idngulaj locally distributed in the lamellae of this argillaceous depos- 
it, we hardly meet with any organic remains. 

CORALLINE FAIJ>* LIMESTONE. 

Immediately underneath the previously described argillaceous beds 
a system of limestones occur, peculiar for the abundant remains of 
fossil corals which they contain, belonging mostly to those cylindrical, 
conical, and horn-shaped forms, known under the family appellation of 
CyaihophyUidce ; and to those hemispherical and cylindrical, honey- 
comb structured Favosites. So abundant are these at many localities 
that the formation may be denominated, in fact, a petrified coral reef 
All those who have witnessed the multitude of these organic relics, im- 
bedded in or standing* out in bold relief from the surface of the exposed 
ledges of limestone on the Falls of the Ohio river, at extreme low wa- 
ter, will bear me out in the correctness of the similitude — I may even 
say, in the reality of the analogy — for here we find laid bare by the 
long continued action of the swift current of the Ohio, and the mold- 

*Elflewhere I nhall agnin advert to thia subject more at lar^. 
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ering hand of time, the exhumed remains of a by-gone world of poly- 
piferous life, more ancient than the carboniferous rocks. Here we may 
contemplate even the delicate structure of extinct forms of radiata, 
once fixed to elevated inequalities, submerged beneath the waters of 
an ancient sea, cemented to the very rock that formed its base of sup- 
port when alive, and its tomb after death; that rock now the bottom 
of a great river, serving as the channel of an extensive commerce, 
floated on its waters from the interior of a vast continent to the shores 
of a contracted sea, now receded more than five hundred (500) miles, 
by the most direct course, from t^e present site of these marine fossil 
relics. 

As with the preceding group, we find the greatest devdopment of 
this coial limestone in Kentucky in the immediate valley of the Ohio. 
It consists of about fifty (50) feet of limestones which are, for the 
most part, hard and resisting, capped locally with an earthy limestone 
having hydraulic properties. These fifty (50) feet of limestones are 
the representatives of hundreds of feet of calcareous strata embraced 
in several important sub-divisions of both the Helderberg and Erie di- 
vision of the New York system, and the cotemporaneous Devonian 
rocks of European Oeologists.* Towards the south there is a gradual 
thinning out of this formation ; indeed it is almost blended and merg- 
ed in the succeeding limestones, so as to be hardly recognizable as a 
separate and distinct formation. 

Commencing at the Tennessee line, in Monroe county, with an al- 
most thread-like line we trace it slowly increasing in width towards 
Lincoln county, where it impresses decided features on the landscape 
and soil. 

Divided into two distinct zones it runs paralld with the black lin- 
gula shales diverging with corresponding bearings, but little removed 
firom the already described belt of that formation. The prevalent soil 
produced from these calcareous beds is highly productive — ^hardly in- 
ferior to the blue limestone soil. 

Nothing can be more striking than the contrast in the features of 
the agricultural landscape observable in descending the Boone's Fork 
of Dick's river, as you pass abruptly from the stubborn Cold soil of 
the black shale to the mellow calcareous lands of Lincoln county, in 

*For detailed description of liie individual beds lee acoond chapter. 
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the vioinity of Ciab Orchard. As soon the dividing strike-line is cross- 
ed everything bespeaks the wealth of the land owner. 

The growth of timber, on this geological formation, is large Red 
Beech, Fagua ferrvginea; laige Poplar; Hackberry, CeUis crassifditi. 
Where windfalls have removed this earlier growth it is replaced by 
forests almost exclusively of large Black Walnut or Wild Cherry and 
Black Locust, Rohirda psuedo-acacia; a few Buck-Eye, Pavia lutea. 
Very few Oaks are to be found in the woods on this formation, but oc- 
casionally on the points, laige Butternut Amongst the undergrowth 
Pawpaw, Annona triloba^ and Grape Vines are conspicuous. 

The widest belt of country where this formation gives character to 
the soil is in JelTerson county, where it is about eight miles across. 

In the southern part of the State, on the Sulphur branch of the Gum- 
beriand river, in Monroe county, I have observed thin veins of galena 
and blende traversing limestones of this age crossing the bed of that 
stream with a bearing of north 20^ east These sur&ce veins are how- 
ever too thin to justify the expense of exploitation, especially as the 
sulphoret of zinc is more abundant than the sulphuret of lead in the 
soifitce veins. They might improve and be modified if followed to a 
considerable depth; still I have seen nothing in that section of coun- 
try that can induce me to lend much encouragement to such an under- 
ti^ng. 

CHAIN CORAL AND MAGNESIAN LIMESTONE. 

In the southern counties of Kentucky the limestones refemble to 
the date of the Niagara groupe of New York Stite, and the Upper 
Silurian rocks of Europe, are traceable only in a few feet of earthy 
limestone, or thin ledges of brown and buff magnesio-calcareous lay- 
ers, almost destitute of organic remains, interposed between the beds 
of the preceding formation and the underlying blue limestone. The 
best development of these rocks that I have yet seen is in Jefferson 
county. The characteristic fossil — ^the chain coral — ^is well preserved 
in the vicinity of Beargrass, where it is silicified, and appears in strong 
relief on the sur&ce of calcareous slabs like a cluster of delicately 
formed petrified chain-work, hence the scientific generic term Catenipch 
ra. The most abundant species is the (7. escharoides. 

The two sides of a triangle, of somewhat irregular form, having its 
apex at the Turkey Neck Bend of the Gumberland, and its termina? 
13 
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ting points on the Ohio river. The one in JeflFerson county, the other 
in Lewis county, will give a general idea of the strike-lines of the 
two narrow belts of this formation, as they overlap, in opposite direc- 
tions, the axis of the lower intervening blue limestone formation, sink- 
ing to the east and west under the previously described formation. 

The width of the western zone of this formation, on the Ohio river, 
is twenty-two (22) miles, i. e. from a point a little above Louisville, in 
Jefferson county, to Garrett's Landing, in Trimble county; while its 
eastern zone is about eight miles, i. e. from near the confines of Mason 
and Lewis counties to Concord, in the latter county. 

This formation has, as yet, been explored only to a limited extent in 
Jefferson and Lincoln counties. 

In these strata we have the equivalent of the coralline and penta- 
merus beds of Wisconsin, immediately overlying the great lead-bearing 
magnesian limestones of the north-wesi 

In Kentucky the most chtiracteristic growth of timber on the mag- 
nesian limestones of this formation is White Oak, of a hard and close 
grain, highly esteemed, on this account, by the steamboat builders, 
who will give nearly twenty per cent more for it than any other oak 
found in the west. Gum and Water Maple may be also cited as con- 
genial to the formation, with an undergrowth of green briars and black- 
berry briars. 

The soil derived from these rocks is much inferior to that of the 
purer crystalline limestones of the overlying formation. When vesti- 
ges of these are found, capping the higher grounds, they form isola^ 
ted fertile spots, forming quite a contrast to the surrounding magnesio- 
calcareous soil, which is more refiractory, disposed to bake, becomes 
dry on the slopes, while they are too retentive of moisture on the flat 
land. 

BLUE SHELL LIMESTONE AND MARL. 

The whole of the slightly curved undulating triangular area, hav- 
ing its base on the Ohio river between Garrett's Landing, in Trimble 
county, and the eastern limits of Mason county, with its apex curv- 
ing a little west of south, to the Turkey Neck Bend of the Cum- 
berland river, embraces the range of the axis of the great blue lime- 
stone in Kentucky. This consists of thin beds of bluish grey sub- 
crystalline limestones usually varying in thickness from a few inches 
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to eight or ten inches or one foot, iuterstratified with fat marls and 
mariy limestones, which predominate towards the base of the forma- 
tion, over the more solid beds of limestone. 

The chemical analysis of the ordinary blue limestone gave: 

Specific gravity, 2.680 

Lime, ..---------- 63.68 

Magnesia, 0.50 

Alumina and peroxide of iron, 1.80 

Carbonic acid, 42.30 

Phosphoric acid, 0.12 

Inaoluble earthy matter, -1.30 

Moiature, 0.30 

Loss, 0.10 

100.00 

Towards the upper part of this formation, about seventy (70) feet 
below the four-foot banded earth magnesian limestone of the preceding 
group, there occurs, on Com creek, in Trimble county, a peculiar vari- 
ety of the shell limestone analyzed by Dr. Peter — see No. 164 of his 
Report 

This is the purest variety of limestone found in the formation, and 
is capable of receiving a good polish. On account of the large amount 
of calcareous spar which cements the shells and corals of which it is 
made up, and fills their interstices, it has nearly as. white an appearance 
on the drove surface as white marble, and makes a very handsome 
wall; when worked up and polished it makes beautiful mantle-pieces 
and table-tops. Interposed between this formation and the four-foot 
banded rock occur dark grey earthy limestones, easily disintegrating 
by exposure. Some of these have hydraulic properties. 

Extensive forests, composed almost entirely of Beech, may be con- 
mdered indicative of this formation; interspersed with these are found 
Sugar-tree, Buck-eye, Linn, White Ash, Black Walnut, Poplar, and 
Coffee-nut^ Gymnocladus canadensis^ and not unfrequently fine Black 
Locusts. 

The water in this formation is strongly impr^nated with carbonate 
of lime, and is, sometimes, slightly turbid, fix)m finely suspended 
particles of clayey matter, derived from the argillaceous marly beds 
over and through which it flows. 
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Dr. Peter's analyeis, No. 27, shows the chemical composition of a 
virgin limestone soil from Fayette county; and No. 28 that of a soil 
from the same tract of land, that had long been in cultivation. His 
remarks following the analysis of No. 28 give his views of the cause 
of the fertility of this celebrated blue limestone soil. By comparing 
these two analyses it will be perceived, that by cultivation it has lost 
notable quantities of some essential ingredients of its fertility, which 
have been removed in different crops harvested and carried off the 
ground, viz: 2.02 organic matter, 0.11 of phosphate of lime, 0.066 
potash; but we remark, at the same time, that there has been a gain 
from the argillo-calcareous sub-soil, by turning this up with a plough, 
of 0.036 of carbonate of lime, 0.127 of carbonate of magnesia, 1.224 
of oxyde of iron and manganese, and 0.347 of alumina. This com- 
parative chemical analysis gives, therefore, not only precise informa- 
tion necessary for the farmer to judge of the bgredients which his 
land has lost by cultivation, but also the exBJCt proportion of these in- 
gredients required to be added to restore it to its former fertility; it 
shows, also, how long this soil may be kept in cultivation without ex- 
hausting it of alkalies and salts which are essential to its fertility, 
and some of the great objects to be attained by deep sub-soil- 
ing. For other important practical remarks connected with this sub- 
ject I beg to refer you to Dr. Peter's Report 

So chaiacteristic are the agricultural peculiarities stamped upon the 
sur&ce of every county within the range of this geological formation, 
that it has given rise to that generally recognized division of the State 
known as the ^Blue Orass^] country of Kentucky, justiy celebrated 
for its fertility and consequent wealtii. The unbroken tracts lying to- 
wards the heads of the streams rising in this formation, are indeed the 
*K3arden Spot" of the State. We even hear the inhabitants of this 
part of Kentucky frequently styled ^^Blm Grass Jtfew," in contra- 
distinction to the ^^Mountain Men^^ residents of the adjacent hilly 
and mountainous country lying between its eastern confines and the 
Vii^inia line. 

This part of Kentucky is not less temarkaUe in the annals of the 
Palaeontologist for the rich store which it supplies of extinct forms of 
shells, encrinites, trilobites, and corals, forming an endless study of re- 
search and unique cabinets of wonderful perfection. So prolific, in- 
deed, is the blue limestone, in fossil remains, that continuous beds 
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may be traced in which the imbedded shells and corals are so closely 
cemented that it would be diflScult to place the finger on a spot with- 
oot tooching some of these organic relics. The contemplation of these 
most fill the mind of the observer with the profoundest reflections. 
Here is spread before his eyes more than five hundred (500) feet of 
solid rock, deposited at the bottom of a primeval ocean far more an- 
cient than the coal formation that furnishes our fossil fuel; the age of 
which can, in &ct, be traced back through nine vast geological formar 
tionS) each many hundred feet in thickness, each the sepulchre of my- 
riads of extinct races, that peopled this earth in succession, fix)m the 
most highly organized human being down to the simplest marine life, 
forming the most elaborate history of the complicated phases of the 
earth's transmutations, and its physical progress; capable of being 
dissected and unfolded, so as to reveal to the science of geology the 
laws which operated to produce, in succession, the hidden stores of 
mineral wealili essential to civilized man, and lend the key by which 
he may unlock the treasure concealed beneath thousands of feet of 
rocky strata, and develope the means whereby these may be reached 
with the leaat labor and expense, to administer to the comfort and ad- 
vancement of the human race. 

In the fossiliferous strata of the blue limestone of Kentucky we be- 
hold, indeed, one of the oldest and deepest^seated of the stratified sedi- 
mentary formations, over which many mUes of sedimentary particles 
subsided, during a long cyde of geological events; yet here, in the 
heart of Kentucky, do we find it reaching the surface, filled with exu- 
via of the earliest organized marine existences, whose elements now 
contribute, in connection with the mineral matter of which it is com- 
posed, to eliminate a soil, fertile and prolific, on which now waves the 
luxuriant harvests of an enterprising people, citizens of a great repub- 
lic, happy in the advantages which surround them, happy in the repose 
which they enjoy, remote from the strife which now rocks Europe to 
its foundation, and inmiolates, by thousands, its human victims on the 
ahzine of ambition, for the aggrandizement of its selfish rulers. 
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REMARKS ON THE ORIGIN OF MILK-SICKNESS. 

During the progress of the field-work a qualitatiye chemical examina- 
tion was made, at the fountain head, of the principal chemical constit- 
uents of forty (40) diflferent mineral waters, springs, and well water, 
to most of which medical or deleterious effects were attributed. 

One of the principal objects which I had in view in carrying out this 
investigation was to ascertain whether that local and mysterious dis- 
ease, known as the ^^Mlk-sicknesSy'*^ originated from poisonous mineral 
substances, held in solution in the waters of the country; since some 
western physicians have attributed this disease to arsenic introduced 
through the medium of well or spring water, and derived from beds of 
arsenical pyrites, I had especial reference to this metal in these chem- 
ical investigations. 

During the last summer I have had opportunities of testing some of 
the most suspicious waters in milk-sick regions, though not in their 
most concentrated forms, in consequence of the continued succession 
of rains. 

So far as these investigations, and those of the summer of 1854, 
have yet been carried, in testing the unconcentrated waters, I find no 
confirmation of the disease originating firom the presence of aisenic, or 
indeed of any of the other poisonous metals, such as lead, antimony, 
copper, or zinc; since sulphuretted hydrogen, passed to saturation 
through the unconcentrated waters, has failed to precipitate any of 
these metals, as sulphurets, which is considered one of the most deli- 
cate tests that can be resorted to. 

I have, however, almost invariably found astringent salts, viz: the 
double sulphates of alumina and iron, and not unfi:equently, chloride 
of magnesium — ^the former being derived firom pyritiferous shales, the 
latter, in part, firom sUico-magnesian earths. Though it is doubtful 
whether these ingredients, held in solution in water, can be the origin 
or sole cause of the disease, yet it is highly probable that they tend to 
aggravate the complaint, and very likely bring it to a crisis, since the 
whole symptoms of the disorder bespeak a disease of astringency or 
torpidity of the secreting functions, and it is well known that the car- 
cases of cattle known to have died of this complaint, are frequently 
found in the neighborhood of springs, and oozings from clay-licks, con- 
taining these astringent salts. 
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Sufficient evidence has been disclosed, in the last two seasons, to es- 
tablish the fact that the disease is intimately connected with the geolog- 
ical formation. 

All my observations tend to the conclusion, that wherever the dis- 
ease is prevalent, pyritiferous shales or clays are in the immediate vi- 
cinity, pro iucing by oxidation sulphate of alumina or the double sul- 
phate of alumina and iron. These pyritiferous shales are not, how- 
ever, confined to one geological formation; they are sometimes refera- 
ble to the age of the quaternary formation, sometimes to the coal 
measures, sometimes to the black liugula shales of Devonian date, 
and even to the blue limestone formation. It is highly probable, too, 
that such pyritiferous shales may give rise to a species of vegetation 
producing astringent leaves or fruits, since it is an established fact in 
vegetable chemistry, that soluble saline substances will enter into the 
circulation of the plants and may be found crystalized in the cells of 
its organization. Or these astringent salts may effloresce in certain 
conditions of the atmosphere, which may either creep up or otherwise 
settie extraneously on vegetation itself, or on the surface of the ground, 
after the manner of common salt in the neighborhood of brine springs 
and salt wells. I find, too, an opinion very prevalent in milk-sick 
regions, that, at certain times, white incrustations can be observed, 
both on the ground and on the leaves of the grass and other plants. 

As this is a subject of vital importance to the inhabitants of the 
western country, it will be necessary for me to enlarge somewhai upon 
the views advanced in a previous communication in connection with 
this subject^ particularly in multiplying my arguments to prove that 
the arsenic theory of the origin of the disease is untenable. 

In poisoning with arsenic, in place of obstinate constipation, which 
is one of the prominent symptoms in milk-sickness, there is, usually, 
the very opposite efiect produced on the bowels. Again, when arsenic 
is taken as a medicine for any length of time, it often produces 
dropsy in the limbs; and, though Christison doubts the power of the 
system to habituate itself to this poison, there are some reasons for 
believing that arsenic may be taken daily, in two gniin doses, habitu- 
ally, without producing any serious ailment until discontinued; and 
may, perhaps, even impart what some nations consider a fine complex- 
ion to the skin, and improve the wind for ascending mountains; which 
is the very opposite eifect to that of milk-sickness; for both animals 
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and men, who have contracted this disorder, are utterly incapable of 
exertion — the least exercise causing a trembling and complete prostra* 
tion of the muscular system. 

Reflecting on the general presence of iron pyrites through the milk- 
sick districts, and at the same time on the chemical affinities exer- 
cised by this mineral, it has occurred to me, as by no means improba- 
ble, that where a large amount of this sulphuret of iron is disseminat- 
ed in a soil or adjacent clay bank, the powerfiil deoxidizing effect 
which it may exert while boUi its elements pass, on the one hand, into 
sulphuric acid, on the other, first into the state of protoxide and then 
into peroxide, that the lower strata of the atmosphere must certainly 
be robbed of a considerable portion of its oxygen. Now cattle, con- 
tinually browsing with their nostrils close to the ground, may, in the 
neighborhood of pyritiferous earths, either as soils or clay banks, where 
they resort to lick, breathe an atmosphere deficient in the normal 
amount of oxygen. If so, the blood could not be properly arterial- 
ized. It would then lack the necessary quantity of red globules in 
the arteries; the carbonate of the protoxide in the venous blood, re- 
turning to the heart and lungs, would not be relieved of its carbonic 
acid, nor firom the deleterious, deoxidizing influence of the retained 
protoxide of iron, all of which causes must necessarily contribute to 
stagnate the hesdthy circulation of the blood; feebleness and torpidity 
of the secretions would thereby necessarily ensue. If^ in addition to 
this :norbid reaction already established, astringent substances were 
introduced by the food into the stomach, or through the intervention 
of water or clay licks — a thing highly probable — ^in such situations; 
since a natural instinct draws animals inhabiting an extensive conti- 
nent to resort to licks, especially when they feel indisposed. We have 
here, as heretofore remarked, a cause contributing greatly to aggravate 
the already deranged secreting organisms, and ample causes to explain 
the peculiar symptoms of the disease. 

The known deleterious influence on vegetation of both sulphuret 
of iron and sulphate of the protoxide of iron therefirom originating, 
might, at first view, appear inconsistent with the fact that milk-sick- 
ness is often prevalent in tracts of rich land; but when we reflect that 
these pyritiferous beds are quite local in their position, and often ac- 
companied with marly shales, destitute of iron pyrites producing a fer- 
tile soil, and that the injurious eflect of the above minerals only lasts 
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during the progress of the oxidation of their elements; while gypsum, 
a very fertilizing compound, is always the result of the introduction 
of sulphuric acid or soluble sulphates into a calcareous soil, whether it 
be by natural or artificial means; as this is ultimately the result of 
the peroxidation of sulphur, we see at once how we may have, in the 
immediate neighborhood, fertile lands. This fact may also explain the 
very local character of the disease, as well as its disappearance after 
cultivation and a thorough exposure of the soil to ^ the free action of 
the atmosphere. So consistent does this chemical and physiological 
reasoning appear, with facts derived from the chemical investigations 
already instituted, that very little doubt remains in my mind of its 
being the true explanation of the cause of this mysterious disease, 
which has so long baffled the observations of both medical men and 
residents of milk-sick districts. 

I believe, moreover, that soils impregnated with astringent salts are 
congenial to plants yielding astringent principles. At all events, oaks 
— especially the Spanish oak, which produces a very large acorn — ^pre- 
vails to a great extent in some milk-sick regions; and it is a very gen- 
eral belief, amongst farmers living in milk-sick regions, that the dis- 
ease is more common where there is an abundant mast 

One of the most prominent and characteristic symptoms of the dis- 
ease is the peculiar odor of the breath. This is, undoubtedly, the con- 
sequence of the total suppression of the secretion of the gastric juice, 
consequent on the constricted condition of the vessels which secrete 
this fluid, and the deranged circulation. All aliment which may hap- 
pen to be in the stomach at the time undergoes, consequently, the or- 
dinary fermentation which the same substances would undergo out of 
the stomach, subject to the same temperature. 

If it be true, as asserted by some, that milk-sickness may originate 
without the intervention of milk, butter, or beef, then, I believe, that 
such cases must be caused either by the astringent effects of the wa- 
ters of the locality, or by breathing a partially deoxidized atmosphere, 
or by the combined influence of both causes. As many of my read- 
ers may not have seen my remarks reported on the 29th May, 1855, 
I here subjoin, with one additional remark, what is there stated in re- 
gard to the treatment of this stubborn disease: 

Copious draughts of castor oil, or, in its absence, sweet oil, should 
be fiedy given, repeated even if rejected by the stomach, and, if pos- 
14 
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sible, until it acts on the bowels, followed by the administration of sul- 
phur and charcoal. If locality pennit, sulphuretted saline waters will 
be found highly beneficial. Judging from the symptoms of the dis- 
ease warm baths will be an important auxiliary. For animals, oils, sul- 
phur, charcoal, and green salted com, will be found most likely to re* 
lieve. Petroleum, seneca, or rock oil is said to be a very efficient 
remedy." 

In this connection I would recommend, where practicable, the free 
explication of caustic lime to all such land, i. e. land containing acid 
sulphates of alumina and protoxide of iron as a counter actor of the 
unhealthy influences in milk-sick districts; and as an important means 
of hastening the removal of the deleterious effects of these salts. It 
would not only facilitate the oxidation of the sulphur, by its catalytic 
affinity for sulphuric acid, but it would neutralize and remove this acid 
as fast as it was formed in the soil, and thus give rise to the formation 
of gypsum, which would not only greatly improve the fertility of the 
land, but it would, at the same time, purify the atmosphere of a re- 
dundant quantity of carbonic acid which would be apt to occur in a 
partially deoxidized atmosphere, and which is, moreover, apt to be gen- 
erated wherever there is a rapid decomposition of vegetable matter, in 
hot and humid situations, and especially in confined valleys, where 
there are obstructions to the firee circulatio^ of air. 

Such confined valleys are very likely to occur where shaly rocks 
are abundant, as these are easily gullied out by the action of air and 
water. 

DETAILED GEOLOGICO-TOPOGRAPHICAL SURVEY OF UNION AND PART OF CRITTEN- 
DEN COUNTIES. 

The limited appropriation has only enabled me to commence the de- 
tailed work of. the geological survey, and extend it over a comparative- 
ly circumscribed district 

At the very outset difficulties of a very serious nature presented 
themselves in carrying out this part of the work. 

As the State of Kentucky was settled previous to the adoption, by 
the general government^ of the rectilineal surveys now instituted, no 
systematic connected land surveys were ever extended over this State. 
Indeed, it is a &ct well known to the citizens of Kentucky, that in 
most instances each settler made an independent survey of the tract of 
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laod he intended to occupy, according to his own notion or fancy — the 
lines being run by a surveyor engaged by himself, and who worked 
independently of his neighbor's survey. Hence we find, as might bo 
anticipated, an almost total absence of correct geographical data in the 
maps of Kentucky. In many instances some of the principal streams 
of a county are eight or ten miles out of their true relative position, 
and of course the whole geography of the county is proportionably 
distorted. Besides, the existing maps are on much too small a scale 
to be serviceable for the purposes of the geologist. 

Such being the actual condition of the maps of the various counties 
of this State, it became at once apparent that there was no possibility 
of laying down the detailed geology of the country with any degree 
of accuracy, without first mapping the country correctly. 

How was this to be accomplished, and where was I to begin? These 
were grave and important questions. 

My desire and first intention was to adopt, if possible, a system of 
triangulation and base lines, in connection with the desired lines of lev- 
els, that might serve as a ground work for defining the main ridges 
that embraced the great geological features of the country, that being 
the most accurate method of supplying the deficiencies of the present 
maps, and, at the same time, correcting the egregious errors in the po- 
sition of streams, roads, plantations, &c., which, if permitted to serve 
88 ground work for geological calculations, would inevitably lead to 
the most erroneous inferences. 

When the district was selected for the commencement of the opera- 
tions of the Topographical Assistant, and a preliminary examination 
had been made, it became then apparent that though there were, prob- , 
ably, a sufficient number of elevated conmianding positions, from 
which to take bearings, that the density of the primitive forest, in ob- 
structing the view from one station to the other, presented, at the pres- 
ent time, difficulties that must involve an expense quite incompatible 
with the means at my disposal, over at least a large portion of the 
tract to be mapped. 

It became then a question, what description of survey could be best 
substituted and accomplish the desired object ? 

A regular system of rectilineal surveys, by townships, sections, and 
quarter sections, could not be adopted without the meridians and base 
lines to start firom, which would require an outlay, at the first, of five 
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dollars per mile, besides the subsequent divisioD of the townships into 
miles square sections; that would require the measurement of sixty 
miles in every township, and additional travel of sixty more miles, mak- 
ing, in all, one hundred and twenty miles of travel, sixty of which have 
to be measured; this would amount, in the whole, to five times as many 
lines as would be required for laying down and correcting the topogra- 
phy of the country with sufficient accuracy for our purpose, and these 
regular section lines would not always be in the best position for defin- 
ing geological boundaries. 

It was finally, therefore, decided to adopt a system of traverse sur- 
veying by compass, chain, and level, with occasional measurement of 
base lines, chiefly conforming with the contour of the country, and 
the determination of conspicuous distant objects by angles of observa- 
tion with transit theodolite, whenever the fiice of the country permit- 
ted, to connect such objects with the traverse lines; and by this means 
finally cover all that portion of the country, where the geological fea- 
tures required to be laid down, by a system of lines and triangles that 
could hereafter, where the forest was cleared away, be connected, if de- 
sired, with a system of regular trigonometrical surveys, and which, in 
the meantime, would afford the geological data required for the guid- 
ance of the geologist. 

Some point on the Ohio river was evidently the proper position firom 
which to start such a survey, it being the best — ^perhaps the only de- 
fined geographical boundary of the State-^from the fact of its having 
been delineated from the surveys made in Illinois, Indiana, and Ohio 
by the United States. 

The ooal district of Union county lying on the Ohio river is the 
region where the detailed geodetic survey has been commenced; that 
being the district of country where the Lower Coal Measures reach 
the Ohio river, and abut against the sub-carboniferous limestones of 
Crittenden county; and where, in a given number of square miles, a 
greater variety of geological phenomena present themselves than in any 
portion of the State which I had, up to the time of the commencement 
of the detailed survey, visited in my general reconnoissanoe of the 
State. 

The means at my disposal only permitted me to engage the services 
of a single corps in the prosecution of this work, and that corps could 
only be retained in the field during a limited portion of the season. 



GENERAL BEPOBT OF QBOLOOICAL SUBYET. 109 

This^ of course, did not admit of extensive operations. Nevertheless, 
the energy, industry, and dispatch which Mr. Sidney S. Lyon, the 
Topographical Assistant, brought to bear on this part of his duty, ena- 
bles me to lay before you geologico-topographical maps of a much 
larger district of country than I at first anticipated. 

No less than five hundred square miles have been covered by the 
geodetic survey in that space of time, embracing the whole of Union 
county and part of Crittenden. 

This survey includes, not only the actual measurements by chain 
and compass, but the levels carried over the most prominent geological 
and geographical features; whereby, not only the streams have been 
oonectiy laid down, but nearly all the thoroughfares; and the mdn 
ridges, and even many of the subordinate ridges, have been meandered; 
all the roads drafted, and, in fact, every farm house placed in its proper 
position, except in a few instances, where they were situated far in 
level bottoms, beyond the view of the traverse lines circumscribing the 
upland and defining the boundaries of the bottom lands. 

The whole of this has been plotted on a large map, on a scale of 
3.8016 inches to the mile, and is now being reduced to a convenient 
size, viz: 50^ of a mile, equal to 1.2672 of an inch to the mile. 

These maps not only supply the geodetic features whereby to estab- 
lish the true comparative position of any geological formation, and de- 
lineate its dip and strike and physical outline, but they fiimish, at the 
same time, geographical information to every settler, the value of which 
can hardly be realized until the maps are closely inspected by those 
well acquainted with the country, and compared with the previously 
existing maps. An illustration will bring this more clearly home to 
my readers: If the position of Cypress creek, in Union county, be 
examined on the best maps hitherto extant of that country, it will be 
found to be at least nine miles out of its true position, flowing, as it 
is represented on the newest existing maps, three or four miles east of 
the Caseyville and Morganfield road, with a general bearing north and 
south, and about fourteen miles from the nearest point on the Ohio 
river, below Shawneetown; whereas, it drains the country entirely west 
of the Morganfield road, for the greater part of its length, forming a 
long sweep to the west, and extending to within three miles of the 
Ohio river at the westerly part of the curve. Yet this is the main 
stream, and the principal geographical feature to which all the topogra- 
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phy of the country necessarily confonns; consequently the whole 
geography of the country is completely reversed. Lost creek is equal- 
ly false. 

These are no solitary instances of such flagrant errors in the geogra- 
phy of the country; very many of the counties are as incorrectly 
represented in their topography, as the instance here cited. 

The necessity of a combined system of geologico-topographical sur- 
veying is thus clearly manifest. 

Unless the dip and strike lines of the geological formations can 
be accurately platted, and the horizontal distance from these lines can 
be measured with great precision, it is impossible to make any reliable 
calculations as to the identity of beds, or estimate the relative thick- 
ness of the intervening measures. 

It is data of this kind which gives the chief practical value to geo- 
logical details. 

The calculations forming the bases for the construction of the geolog- 
ical sections of this report, showing the superposition of the beds of 
coal of Union county, and the exact tiiickness of the intervening meas- 
ures, have been derived mainly from measurements on the geologico- 
topographical map thus constructed. 

Every citizen of Kentucky will be able to appreciate the valuable 
information they convey. I only r^ret that the means placed at my 
disposal did not enable me to extend these detailed surveys over a 
greater number of counties. 

The cost of such a survey will be from four to six dollars a square 
mile, depending on the nature of the country, its accessibility, and 
the complexity of its geology. A county of five hundred square 
miles can be surveyed on this plan for about two thousand to two 
thousand five hundred dollars. 

In my opinion the .geographical information obtained would alone 
^justify this outlay, independent of the geological survey therein em- 
braced; and it is to be observed that the above amount includes 
not only the topography but numerous lines of levels, geodetic 
and geological observations ; but it does not include the drafting of 
the maps, which will cost from one hundred and eighty to two hundred 
dollars more. 

To define merely the boundaries of geological formations it would 
not be necessary to extend these detailed topographical surveys over 
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the entire State. An area of about ten thousand square miles would 
probably comprise the district required for accomplishing that object 

The government surveys in Louisiana, where there is a good deal 
of tangled, swampy ground, is nine dollars per square mile, as well as 
in the wet parts of Arkansas ; but this is considered liardly sufficient 
to remunerate the surveyor, and it is proposed by the Commissioner 
of the United States Land Office to increase it to eighteen doUara per 
square mile. Where there is prairie and wood-land together the av- 
erage cost of land surveys, in aU the States together, is twelve dollars 
and fifty cents per square mile — arising as high as twenty dollars per 
square mile in difficult situations. 

The trigonometrical surveys carried on by the office of the Coast 
Survey, where the country is unobstructed by forests, and where large 
bodies of water admit of extended observation, cost twenty-two dol- 
lars and fifty cents per square mile, with the topographical drawings, 
and twenty dollars and twelve cents without the drawings. The to- 
pography alone, without primary triangulation, detailed triangulation, 
and astronomical observations, costs six dollars and eighty cents per 
square mile. 

In order to be able to lay off the map into squares, for the purpose 
of reduction and transfer, the Topographical Assistant has carried the 
township and section lines of the adjacent counties of IlHrdin and Gal- 
latin, in Illinois, and Posey county, in Indiana, over into Union coun- 
ty, which form the basis of a system of rectilineal net-work, covering 
tine country, and dividing it, at the same time, into provisional square 
miles. These, when systematically numbered, form a very convenient 
method of reference and geological designation. As it happens one 
of the north and south township lines passes through Uniontown; this 
has been adopted as a meridian, from which to designate the adjoining 
townships east and west from that meridian; while an east and west 
township line, passing by the mouth of Highland creek, has been se- 
lected as a base line, which throws the body of the townships south of 
this base line. This base line, when produced, would divide the State 
centrally. 

The part of Kentucky selected for the commencement of the de- 
tailed geologico-topographical survey presents probably not only the 
greatest number of si^ams of coal in a short distance, but some of the 
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most remarkable disturbances of the original arrangement of the beds 
to be found in the whole western country. 

The principal axis of this disturbance is to be found in the bed of 
the Ohio river, neariy opposite Shawneetown. Here the lower coals 
and conglomerate are tilted, at very high angles — ^in some places near- 
ly into a vertical position. The strike line of this great up-cast ap- 
pears to be at first nearly coincident with the Ohio river, whence it 
bears off east north-east, by the "ibo^ Prinf^ locality and the Bald 
Knob, toward the chalybeate and sulphur springs, five miles south-east 
of Morganfield. On either side of this up-lift, in the immediate val- 
ley of the Ohio, there are immense depressions and elevations of the 
strata, which carry the Lower Goal Measures of Union county, Ken- 
tucky, and Gallatin county in Illinois, aruptly up to the extent of at 
least one thousand feet It is part of the same disturbance which 
causes the Coal Measures immediately under the Anvil Rock to disap- 
pear suddenly beneath the valley of Hines creek, and imparts to the 
Coal Measures cropping out, on tiie east side of the Saline, a few miles 
above its mouth, that long north-easterly slope, which extends to the 
Ohio bottom and the base of Gold Hill, where we find the main axis 
of Gold Hill continued into Gallatin county, Illinois. 

It is this same disturbance which has wrinkled and folded the Coal 
Measures, and raised them into swells, conforming, in a great measure, 
to the main ridges of Union county, and given to the rocks flanking 
the Bald Hill range that southwardly dip, forming an obtuse angle with 
the north-easterly dip of the Coal Measures lying south of Hines creek, 
in consequence of the curved form of the strike line between the two 
localities. 



CHAPTER II. 

In this division of the Report is embraced a record of local obser- 
servations in individual counties, intended for neighborhood reference, 
and for further illustration of the subjects treated of in general terms 
in the preceding pages. 

The counties will be clas^fied according to the geological forma- 
tion to which they belong, both for the sake of brevity and sys- 
tem. 

LOCAL OBSERVATIONS 

In the QucUemary Formation of McCracken^ BaUardy Hichnany 
Graves, FuHon, and a great part of Callotvay and Marshall coun- 
ties. 

In the absence of solid beds of freestone and limestone for constnic- 
lions in the Quaternary Formation a substitute is found in the so-call- 
ed '^ Cement Rocky "* which has been formed, or is forming, by the infil- 
tration of chalybeate waters through the gravel, which underlies the 
fine loams and marls of this region, cementing it into a ferruginous 
conglomerate, which can be used for under-pinning, walling up wells, 
and similar purposes. Near the mouth of Clark's river, in McCrack- 
en county, it occurs in considerable quantity, and can be observed in 
process of formation. Near Ballard's Ford there are also immense 
masses of the same kind of rock. Other localities, where this ferru- 
ginous conglomerate has been observed, are Robb's Mill, Kr nton's 
Farm, on Perkins' creek, five and a half miles from Paducah, in the 
county of McCracken. At the first of these localities there are, how- 
ever, solid ledges of hard ferruginous and quartzose sandstone in the 
high ground south-east of Mr. Robb's house, which probably belong 
to tiie age of the millstone grit series. 

At the Iron Banks, above Columbus; near Mills' Point; in the 
blufis near David Unsel's; in the neighborhood of Fort Jefierson, in 
Ballard county, heavy masses of the same material exist; also along 
the waters of Clark's river, both in McCracken and Marshall counties; 
on the waters of Mohan's creek, north-west of Graves county; on the 
15 
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waters of Mayfield creek, in the northern part of the same county, 
and the southern part of McCracken. 

Calcareous waters, filtering through the quaternary sands, loams, and 
marls, have sometimes cemented these for limited spaces into a tolerably 
hard material; for instance, at the Iron Banks, above Columbus, and 
in the bluffs about Hickman, in Fulton county; on the waters of Lit- 
tle Mayfield, in Graves county; but these rock are not generally to 
be relied upon as substantial building stones. 

At Boyd's, one and a half miles west of Paducah, limestone is said 
to occur, and sandstone is found at Baer's place. On Big Cypress there 
are solid ledges of hard limestone belonging to the Sub-carboniferous 
Formation. In the bed of the Mississippi, nearly opposite Fort Jef- 
ferson, there is said to be solid rock, not, however, exposed above low 
water. The most rocky part of Jackson Purchase borders on the Ten- 
nessee line, in Calloway county, where both the limestone and chert 
of the iron district of the sub-carboniferous group are exposed in con- 
spicuous benches. 

These localities are, however, exceptions to the general diffusion of 
incoherent earthy deposits through these south-western counties of 
Kentucky. 

In digging wells in Graves, Marshall, and Hickman counties water 
is sometimes obtained above or on a level with the gravel bed, and 
sometimes only after passing through or into a white sand, reached at 
the depth of eighty to ninety feet beneath the general sur&ce of the 
uplands. 

Waters impregnated with oxyde of iron, of the same nature as 
those which cement the gravel beds into ferruginous conglomerate, ap- 
pear occasionally in the form of chalybeate springs, issuing beneath 
the level of the gravel bed. One of the most interesting and strong- 
est of these, which I have had occasion to test, occurs in the banks of 
Massac creek, on the property of Mr. Robb, in McCracken county. 

The protoxide of iron, when existing in natural waters, in combina- 
tion with carbonic acid, is very rapidly peroxidated and deposited from 
its state of solution, and, in general, chemical re-agents only detect its 
presence by a feeble reaction, even when the water is tested at the 
fountain head, so that, when free from the Bvlphate of the protoxide of 
iron, the blackening (reducing) effect, on the addition of nitrate of 
silver, and a drop or two of ammonia, is seldom distinctly visible. Not 
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80, however, with tWs chalybeate water of Massac creek; though it 
produces no distinct precipitate with nitrate of baryta, proving the ab- 
sence of any notable quantity of sulphate of the protoxide of iron, it is 
instantly blackened by the application of a drop or two of nitrate of 
silver and ammonia, demonstrating its powerful deoxidizing properties 
from the presence of a much larger quantity than usual of bi-carbon- 
ate of the protoxide of iron. Such chalybeate waters have, according 
to my experience, much more decided medicinal effects than those 
which indicate Utile or no deoxidizing power with the same re-agents, 
in the absence of sulphate of the protoxide of iron. 

I not only find a difference between the extremes of these natural 
chalybeate waters, but a decided gradation in their deoxidizing powers. 
The Robb spring contains, besides chloride of alkali, (probably chlo- 
ride of sodium,) some chloride of magnesium, and less bi-carbonate of 
lime and magnesia than is usually found in ordinary spring water. It 
has an acid reaction on litmus paper at the fountain head; but I be- 
lieve, if boiled down until all the carbonic acid was expelled, it would 
ppobably have an alkaline effect from the presence of carbonate of al- 
kali; this, however, I have as yet had no opportunity of verifying by 
experiment 

Immediately around this spring there is a luxuriant growth of Birch 
trees, larger and more numerous than I recollect to have noticed else- 
where in the district 

This spring is worthy of a minute chemical quantitative analysis, for 
I believe it will be found to have very beneficial efiects both as an anti- 
periodic, tonic, antiseptic, and, at the same time, slightly aperient, ex- 
cellent in intermittents, debility, and feeble digestion. To make a satr 
is&ctory quantitative analysis of this water it would require a special vis- 
it of the chemist to the spring, where both the carbonic acid and protox- 
ide of iron should be fixed at the fountain head befor j transportation to 
the laboratory. In boring for water at Mr. Robb's, a white silicious 
clay was passed through at forty feet, overlaid by yellow sand, just 
before reaching the water. 

An insight is obtained into the succession and thickness of the qua- 
ternary deposits of Ballard county from the materials passed through 
in digging wells, which are usually as follows: 
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-if Met. InchM. ^ 

No. 1. Soil, - . . ' ' - . '~ - • . 4to 6 

No. 2. Sdikil yellowish clay, ^ >& ^ 

No. 3. Dane stiff clay, with black seams, - - - - 12 '^ 

No. 4. Gravel, 20 to 12 

No. 5. Land generally yellow; getting whiter in the descent; 
and occasionally cemented into solid masses; some 

times 120 

No. 6. Sometimes (in one fourth of the wells) a white clay 
like that described as occurring at the so called 
*'chalk banks,'* on the Mississippi, ... 4 

160 6 
When water is not obtained after penetrating bed No. 3, it is gener- 
ally necessary to sink to the white sand and clay. The white clay 
occurs where the land is broken; seldom, if ever, when the country is 
level. Logs, leaves, and other remains of timber occur 100 feet be- 
low the surface of the highest ground in bed No. 6 of the preceding 
section. The lignite and brown coal found in the bluffe of Fort Jef- 
ferson, and probably also elsewhere in the Jackson Purchase, occur in 
the same bed. No. 6, at an elevation of from 30 to 50 feet above high 
water of the Mississippi river. At some localities I have found whole 
\og&j retaining the form and structure of the original wood, completely 
converted into black lignite and jet, hard enough to ring under the 
hammer. See Dr. Peter's Report, No. 3, for an analysis of one varie- 
ty of this lignite. 

Another variety analysed in my laboratory yielded, 

l^cific gravity, 1.201 

Total volatile matter, 53.0 

Coke, 47.0 

100.0 

M(N8tar«, 30.0 

Volatile combustible matter, 23.0 

Fixed carbon, 40.0 

Asbes, (flesb color,) 7.0 

100.0 

Immediately opposite the ^^Iron Banks" the Mississippi is 96 feet 

deep; the waters sweeping along the base of the quaternary deposits 

with immense velocity ; the consequence is, that the incoherent beds 

at the base are rapidly undermined, and every now and then extensive 
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8lide» of the entire bank occur, precipitating immense masses into the 
abyss beneatL (See plate No. 2.) In the Spring of 1847 seven 
acres were thus carried away. This aObrded a favorable opportunity 
of inspecting the section of these quaternary earths given in the pre- 
cedmg chapter, except at the base, which is covered by the talus; these 
are, however, exposed to view at the ^^Chalk Banks" at the next bend 
below. The plane of deposition of the deposits is rather irregular, and 
sometimes abrupt, giving the appearance of a strong dip of 8° to 10°. 
The deep cut of the Mobile, Mississippi, and Ohio Railroad has ex- 
posed from 15 to 20 feet of the fine silicious marl of which an analy- 
sis is given in the first chapter; but the hill through which the road 
passes appears to be composed of the upper beds which have slid from 
an original higher level, as it contains the same species of land and 
fresh water shells enumerated as occurring in bed No. 3 of the section 
at the Iron Banks, overlying the homstone gravel at an elevation of 
from 120 to 160 feet above low water of the Mississippi. 

In Ballard county a mixture of the poorer soils and sub-soil, Nos. 1 
and 2 of the section, supporting a growth of briars, appears to be bet- 
ter adapted for the use of the brick maker than the tenaccous clays at 
the base of the section, which contain too large a porportion of alumina 
to be worked without admixture of other earths. 

When in Fulton county I visited the extreme south-western portion 
of the county, lying adjacent to the Mississippi, on the borders of 
Reel-Foot lake, immediately opposite to New Madrid, in Missouri, the 
well known centre of action of the earthquake of 1811, being 
desirous of ascertaining the extent and nature of the disturbances 
and changes of level which could be traced on the surface of the coun- 
try in Kentucky. 

It appears that previous to the earthquake in question Reel-Foot 
lake had no existence. It was formed immediately succeeding the ca- 
tastrophe, by the formation of a ^^sand-blow^^ near the mouth of the 
then existing Reel-Foot creek, which, being thereby dammed off, spread 
its waters over the adjacent low grounds, forming an extensive lake, 
and deadening all the timber then growing in the bottom of Reel-Foot 
creek. The deflected waters henceforth turned their course to the 
south, and emptied into Obion river. Plate No. 5 represents a view 
of a portion of this lake; its surface covered to a great extent with 
Water Lillies. In the shallow places dead Cypress timbers stand in 
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dusters that obstruct the view; their trunks blackened and partly con- 
sumed by the hunter's fire, which, in a dry time and during high winds, 
is wafted fix)m the adjacent high grass, on the shore, in spite of the 
water barrier, to the highly combustible resinous timber. 

At the Narrows this lake is three quarters of a mile wide. Its precise 
length I have not been able to ascertain, but it is probably about sev- 
enteen miles. Some individuals estimate its length at fif^ miles; but 
they probably include in this also Obion lake. Its greatest depth is 
given at twenty feet, and its greatest width about two miles and a 
half 

Sketch No. 6 represents a distant view of part of this lake near the 
boundary between Kentucky and Tennessee. Its course can be trac- 
ed, where its waters cannot be seen, by the tops of the dead timber. 
The country was, doubtless, wet and marshy before the great earth- 
quake; but the great body of this lake was formed by that catas- 
trophe. 

It is a great resort for all kinds of water fowl, lizards, snakes,"^ and 
musquitoes, and it affords a variety of excellent fish, a few Unios and 
Paludinas. On the borders of the lake is a veryjuxuriant growth of 
wild grass, known to the inhabitants under the name of ^Khme Orass," 
which dries into a nutritive hay, very attractive to herbivorous ani- 
mals. 

This part of Kentucky, and the adjoining county in Tennessee, is 
said to have been the fevorite hunting ground of Davy Crockett. 

In the bluffs adjacent to Mr. Carpenter's various ancient stone im- 
plements, earthem ware utensils, and carved images are found, associa- 
ted with human bones, affording evidence that this country has once 
been the site of some considerable aboriginal village. 

The region of Reel-Foot lake is subject to fi^quent severe hurri- 
canes, that prostrate the largest trees along the line of their course, 
and it is the opinion of Mr. Carpenter, who resides immediately on its 
borders, that many of them originate here, usually taking a north-east 
course. One of these, which cannot be traced further south, took 
place between 9 and 10 o'clock on the 20th of March, 1834, passing 
by Feliciana, on the edge of Graves county, destro3dng, in four miles, 
six or seven houses, and carrying clothing many miles, (some say 
twenty miles.) 

*The Cotton-mouth snake is very common in this lake. 
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Though the ^^earih-cracks''^ can be distinctly seen in the bluffs on 
the Kentucky side of the Mississippi, yet they are by no means so 
conspicuous as on the Missouri side, near New Madrid, or in Obion 
county, Tennessee. 

In the bluffs of the Mississippi, half a mile from Mr. Carpenter's 
house, earth-cracks can be traced for a quarter to a half a mile, twenty 
to seventy feet wide, bounded on either side by parallel banks one to 
five feet above the sunk ground, the trees still growing firmly rooted 
in thelioil. 

In Obion county, Tennessee, depressions are even now visible one 
hundred feet deep, and varying fi:om a few feet to upwards of one hun- 
dred feet wide, which are said to have been more than double this 
depth when originally formed. 

Twelve miles from Hickman, on the road to Feliciana, on Little Ba- 
you du Chien, in Fulton county, the country is watered by several fine 
springs. I tested five of these at the fountain head, and found them 
to contain no more than the ordinary quantity of alkaline earths that 
occurs in the spring water issuing in the Jackson Purchase above the 
gravel beds. The country between Hickman and Little Bayou du 
Chien is based on the same kind of fine silicious soil as No. 1, analy- 
zed by Dr. Peter. It supports a growth of heavy timber, viz : Pop- 
lar, Oak, Sugar-tree, Elm, Walnut, Gum, and a few Cucumber trees. 

In sinking a well at Squire McFaden's, four miles from Littie Ba- 
you du Chien, there was passed through, under the soil and sub-soil, 
which were very much alike in appearance, twenty-five feet of coarse red 
sand; then sixty feet of white sand, with alternations of clay fi-om one 
to two feet At one hundred and eleven feet he obtained water, which 
gave, with re-agents, the same indications of purity as the spring wa- 
ter previously examined on Little Bayou du Chien, and is probably on 
the same level fi'om our observations of the height of his house above 
the valley of Bayou du Chien. 

In the southern neck of Hickman county the soil is coarser, and 
the Oak timber more prevalent^ which becomes smaller in size on the 
western edge of Graves, near Feliciana. To the north of that place 
small Birch trees appear along the creeks. 

In the neighborhood of Feliciana water is reached at fi-om ten to 
eighty-five feet, on penetrating a yellow quick-sand of the Quaternary 
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Formation, with aitematlons of olay, much of the same chaiacter as 
tlic deposit passed through at McFaden's. 

At the Moberly Camp Ground, near ihe steam-mill, Z found small 
quantities of hydrated brown oxyde of iron, in the vicinity of a con- 
cretionary ferruginous sandstone, which probably occupies the geologi- 
cal horizon of the previously mentioned ferruginous conglomerate; but 
it does not appear to be in sufficient quantity to be of much practical 
value. 

Six miles of the south-western portion of Graves is the heaviest 
timbered part of the county; it is especially good between the Mober- 
ly Camp Ghround and the State line. 

Soon after leaving that point, in the direction of May^eld, a growth 
of Black-jack, and a soil like the northern and eastern part of Ballard 
sets in. 

Between the head waters of the Little Obion and Mayfield, the coun- 
try was originally a prairie. A great portion of it is now grown up in 
Black Oak, with some Black Walnut near the water courses. The tim- 
ber and general appearance of the soil indicates an approach to the 
confines of the barren limestone formation, which, though concealed 
by the superficial quaternary deposits, is probably the rock on which 
these repose. At the crossing of the Brush creek branch of the Little 
Obion a gravel bed makes its appearance, and two springs issue a few 
hundred yards to the west of the road. 

In the eastern part of Graves county, on Panthar creek, on the land 
of Mr. Prior, there is an interesting section of quaternary deposits 
overlying a bed of earthy brown coal. 

• Feii. 

1 . Yellow sand, irregularly mixed with clay and pebbles; locally indu- 

rated into a soft rock, 30 

2. Carboniferous chert and hornstone grarel; six feet indurated, - - 10 

3. Dark and dove-colored indurated clay, with leaves of Willow and oth- 

er remains of exogenous trees, and containing bituminous, ligneous 
matter, - • -2to3 

4. Earthy brown coal or lignite, 9 

The bed of brown coal can be traced f5rom fifty to one hundred yards 
along the banks of Panther creek; and Mr. Prior says be has observ- 
ed it on a branch half a mile to the east of this locality. It seems to 
rise slightly with the swell of the hill. 
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The quaternary deposits are here more indurated than usual. The 
imbedded leaves in bed No. 3 of the section cleariy demonstrate the 
age of the deposits^ and prove, if other data were insufficient, that this 
coal cannot belong to the regular coal formation. 

Time has not yet permitted an analysis of this brown coal. Mr. 
Prior bored twelve feet below the brown coaJ, and struck water, which 
rose to the surface, and caused him to suspend further examination. 

The same deposits of sand and clay, with carboniferous gravel dis- 
seminated, that overlie the brown coal, were passed through in sinking 
a well in Mr. Prior's yard. At eighteen feet he obtained abundance of 
water. 

At Mayfield, in the centre of Graves county, they had to go eighty- 
nine feet to water. One well of this depth supplies the whole town. 
When firesh drawn it had a temperature of 59°, tiie temperature of the 
air at the same time being 95°. No brown coal or lignite was known 
to have been penetrated in the material passed through in digging this 
well. 

The Red Oak, Qtiercm ruhroj and Mockemut Hickory, Juglans tomen- 
ioBOj indicate the best land of this part of Graves county, which is ex- 
cellent for tobacco and hemp, and good for oats and corn. The inferior 
land has a growth of Post Oak, Quercus obiusiloba. 

The soil will be greatly improved by deep sub-soil ploughing, which 
will not only bring new chemical elements into requisition for the use 
of the plant, but enable the crops to stand the droughts of the latter 
Summer months with more impunity, since it will modify its texture 
and increase its retentive properties, and thus the roots will be more 
liberally supplied, not only with moisture, but with ammonia absorb- 
ed from the atmosphere. 

The best soils of Graves county are capable of producing twen- 
ty to thirty-two bushels of wheat, weighing sixty pounds to the 
bushel, on an average, and sixty-eight pounds in the most &vorable 
seasons. They will average one thousand pounds of tobacco to the 
acre. On some farms as much as one thousand four hundred pounds 
have been raised on an acre of new ground. This tobacco, and indeed 
that grown in the Purchase generally, is said to command the highest 
prioe given for Kentucky tobacco in the southern market 

On the Wilson branch the following materials are passed through in 
dqEging wells: 

16 
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FtH. Inches. 

1. Soil, 4 to 6 

%. Sub-soil, 2ito3 

3. Ash-colored earth, tough and sticky, - • - - 3 to 7 

4. Irregular mixture of sand and clay, with leaves, wood, 

and pebbles interspersed, 12 

6. Gi-avel, 4 

6. White, yellow, and pure sand like sugar, - - - 20 to 60 

Here water is strack at the depth of about forty feet^ on an average, 
but varying from twenty to ninety feet, depending on the Novation of 
ground where the well is commenced. 

Where a section of the strata is exposed, in the Natchez bluflF of Wil- 
son's creek, there is first fine sand and clay, without gravel, on the top, 
corresponding to No. 3 of the previous section; then a reddish-yellow 
sand, irregularly mixed with gravel, and reposing on the main gravel 
bed beneath, at the bottom of the section. In soma places, below the 
gravel, the sand is concreted into a sofb sand rook of a yellow color, 
with cavities containing white sand. 

The slopes of the hills in the northern part of Graves county, on 
the waters of Mayfield creek, are strewn with carboniferous chert and 
homstone gravel, amongst which were found worn specimens of Idthos^ 
irotton; and in the cut of the road ascending to Mr. W. Futrell's, a mix- 
ture of white and yellow sand is cemented into soft rock, through the 
intervention of chalybeate waters, overlaid by ferruginous conglomer- 
ate and concretionary sandstone. The soil here is of an ash color; the 
sub-soil yellow, and mixed with gravel, and the surface broken into 
isolated knolls and intervening hollows. 

In the neighborhood of Camp Creek the soil is fine loam, overlying 
the gravel bed, supporting a growth of white and black oak. In the 
flats of Camp creek day, with calcareous and ironstone concretions and 
black carbonaceous matter interspersed, is visible. 

The reported coal of the Blizzard Pound country seems to have no 
better foundation than the carbonaceous matter here and there dissem- 
inated in a stiff clay, near the level of Clark^s river, in the vicinity of 
Boland's ford, which gives it a very black appearance. Pyrites is also 
difiused through this clay bdow the ford; this, together with a silvery 
mica difiused in the sand, and the occurrence of some ferruginous con* 
glomerate found at the ^^Fish Rock" and elsewhere, has given origin 
to various reports in regard to the existence of valuable ores in this 



QSMBRAL REPORT OF QfiOLOGlCAL SURVEY. 123 

part of McCracken. At Bronnell's mill^ on the west fork of Clark's 
river, twelve feet is exposed of a dark indurated day, intersected with 
nearly vertical sun-cracks, into which micaceous sand, such as occurs 
above it, has infiltrated and become hardened into a species of rock. 

Walford's mill, three miles east from Bronnell's, is built in a bank of 
the same material, showing a wide distribution of this deposit above 
the level of the waters of Clark's river. It is sometimes sufficiently 
hard to be used for walling up wells. This, at Bronnell's mill, is over- 
laid by a gravel bed, some twenty to twenty-five feet in thickness, of 
homstone and chert; some of which is cemented by iron into the fer- 
ruginous conglomerate so generally distributed through the Jackson 
Purchase. 

Near Mr. Griffith's the same indurated clay shows itself ten feet 
thick, overlaid by gravel, which latter is reached, generally, about 
eight feet below the surface. 

On an adjacent farm the indurated clay has been penetrated thirty 
feet, becoming quite black towards the base, fix)m the presence of bitu- 
minous or other vegetable matter, and passing ultimately into a kind 
of black, sheety shale. 

A mineral substance has been found on this part of Clark's river, 
which, I suppose fix)m description, are small crystals of selenite or 
transparent sulphate of lime, derived, probably, from the mutual de- 
composition of pyrites and calcareous concretions in the indurated 
days, shale, and sands of this vicinity. 

The quaternary deposits on this part of Clark's river, in Marshall 
county, appear to be very analogous to the materials passed through 
in digging wells on the waters of Island creek, in McCracken county. 
There selenite has also been found, apparently in veins traversing a 
Mack argillaceous shaly rock underlying ferruginous conglomerate and 
variegated clays, about nineteen feet beneath the general surface of the 
country, just before coming to water; which is about the average 
depth at which water is reached in the portions of Marshall county 
based on similar deposits. 

From the occasional occurrence of* pieces of iron ore of the limonite 
variety, and dose inspection of the composition of the deposits men- 
tioned above, there is a probability that the valley of Clark's river 
lies along the confines of the junction of the sub-carboniferous rocks 
and the Devonian black shale. The indurated days and subordinate 
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black sbale preyalent at the base of the sections, obtained in the lowest 
cuts of the streams and excavations for wells, appear to be either the 
debris derived immediately firom the lowest sub-carboniferous allia- 
ceous strata and black shale of the Devonian Period, or perhaps actu- 
ally the denuded sur&ces of these beds in place. 

Soil has been collected for chemic<d investigation from the Black 
Oak Lands of Marshall county, in which wild r}'e grows spontaneous- 
ly ; but this soil, together with many others of equal interest, have not 
yet been analysed, for want of time. 

On the waters of the East Fork of Clark's river, in Marshall coun- 
ty, the gravel bed is from ten to twenty feet thick, extending nearly 
to the level of the river. It is under this formation that the water is 
usually obtained in the wells of this part of Marshall. 

In the water? oozing irom the pyritiferous shales of Waide's creek 
I find abundance of astringent salts, having a base of alumina^ protox- 
ide of iron, and magnesia. 

The formation of the lands of Galloway county, adjacent to Clark^s 
river, are much the same as those just described in MarshalL In the 
base of the ridges of Wild Cat creek a light yellowish ash-colored 
quaternary clay is manu&ctured into stone ware, at Capt Bonner's 
pottery. To prevent this clay fix)m cracking it is mixed in equal pro- 
portions with a more meagre silidous bed, occurring in the same dis- 
trict, at a lower level. This ware sells at six cents wholesale^ per gal- 
lon, at the pottery, and ten cents by retail. 

After being broken up, the clay is sifted to free it fi'om vegetable 
fibre and any disseminated pebbles, and then ground with water in a rude 
horse-mill until properly tempered, turned on tl?e potter's wheel into 
crocks, jugs, chums, and various other forms, burnt for a day and 
night until it turns of a warm cream-color, and then glazed with va- 
por of salt thrown into the glowing kiln. 

Many of the quaternary clays and silidous earths, when free from 
calcareous matter, are well adapted for this kind of potters' ware, from 
the very fine state of division in which the material is naturally found. 
If there is a notable quantity of carbonate of lime then the earth is 
either too fusible or the caustic lime disseminated in the burnt ware 
slacks and causes the ware to disint^rate. 

On the waters of Blood river, in Calloway county, a bed of quater- 
nary lignite has been traced for about two hundred yards^ of four feet 
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in thioknessy covered by a thin layer of blackish sand; then yellow 
clay and gravel. 

On the waters of Sugar-tree creek, and the head waters of Jona- 
than's creek, in Galloway coanty, the gravel beds are of great thick- 
ness. Seven or eight miles from the Tennessee river forty-five feet of 
gravel has been passed through in digging wells. This is on the con- 
fines of the iron region of Blood river, a district to be spoken of else- 
where. 

LOCAL OBSERVATIONS 

In {he Coal Measures of Hopkins, Muhlenhurg, McLean, western part 
of Butler, and northern part of Christian counties. 

The thickest and best coals yet examined in Hopkins occur in the 
southern part of the county, on the waters of Clear creek, which forms 
the North Fork of Tradewater. 

In a space of about one hundred feet there are not less than three 
workable beds of coal, having a united thickness of not less than fif- 
teen to sixteen feet, viz: the Main Pigeon Run or Sisk coal, six to 
eight (or nine) feet thick; the Middle or Jackfield coal, four to four 
and a half feet thick; and the Lower Gamblin coal, four to five feet in 
thickness. 

About fifteen to twenty feet below the main coal occurs a fourth bed, 
varying from one to two and a half feet, covered, in many places, by 
black slabs of a bituminous, ferruginous, calcareous rock, locally run- 
ning into black band iron ore, interstratified in the shale covering this 
coal. 

In the hundred feet of space above the Lower Gamblin coal is an- 
other bed of coal, varying from two to six feet in thickness — ^the Up- 
per Gamblin coal. 

Thus in a space of two hundred and twenty feet there are, in this 
part of Kentucky, five beds of coal, with an average united thickness 
of upwards of twenty feet, and capable of aflFording, if worked out, 
one miQion bushels of coal, and yielding a profit to the owners, at a 
minimum rate of three cents per bushel, of thirty thousand dollars. 
Yet this is not even all the beds of coal discovered in this part of Hop- 
kins. On the Middle Prong of Richland creek there is still another 
ooal, two to three and a half feet thick, which lies beneath all the pre- 
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ceding, under a heavy white sandstone. And it is not improbable that 
a detailed geological survey of the county may disclose other inter- 
stratified beds not at present known. 

The main coal is conveniently exposed for mining, above the beds 
of the branches in many places, on Clear creek and its branches, as for 
instance, at the Davis bank, on Pigeon Ron; at the Sisk bank, on the 
Hunting branch; at the Robertson bank, three-fourths of a mile west 
of the located line of the Nashville and Henderson Railroad; at 
Simons & Earl's. At these latter localities it has a roof of three feet 
and upwards of solid limestone, which is almost black at the most 
north-westerly out-crops, capable of receiving a polish, and producing 
a handsome black marble. 

Some of the coals which crop out on the head waters of the south 
branch of Tradewater, in the northern part of Christian county, appear 
to be the lowest workable beds basseting on the south-west margin of 
the western coal field of Kentucky, viz: the Terry, Hamby, and 
Campbell coals, occupying probably an inferior position even to the 
lowest of the Wright's mountain section. It will require, howeva*, a 
minute detailed geologico-topographical survey of this re^on before 
the true geological position of many of the out-crops of coal examined 
in these counties can be established. 

The shaly beds which intervene between the main coal and the next 
over-lying or middle coal, are locally rich in argillaceous iron ore, as 
well as the shales over-lying the latter coal, in the body of Wright*s 
mountain, and underlying the main coaL Their yield will be seen by 
consulting Nos. 130, 131, 132, and 134 of Dr. Peter's Report Nos. 
135 and 136, of the same document, shows the composition of Towns 
& Eirkwell, and Robertson's coal. The six other coals from this dis- 
trict, analyzed in my laboratory, yielded the following results: 

No, 197. Tirrp'9 coal, thru quartert of o tniU ncrih af the southern boundmy 
of Bopkine county, on the BuU branch qf B^ffolo oreek, near the eources oj 
TradevHxter, three to three and a half feet thick. 

Specific gravity, 1.278 

Total volatile matter, - - - - 4t.t 

Coke, 67.8 

100.0 
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Water. S,6 

Volatile combustible matter, 38.7 

Fixed carbon in coke, 64.8 

Ashes, (light grey, ) 8.0 

100.0 
Has little disposition to concrete in burning; does not swell up 
much in coking; coke of moderate density; exhibits the woody 
fibre in great perfection. This is probably the lowest workable bed of 
coal of Hopkins county, and is supposed to be equivalent to the Ham- 
by, Campbell, and Wooldridge coals, in Christian county. 

Ao. 195. Box JdaufUain Spring coal, Hopkins county, two feet thick. 

Specific gravity, - 1.339 

Total volatile matter, ' - - 40.76 

Cteke, 59.26 

100.00 

MMStnre, 6.00 

Volatile combustible matter^ - ' 34.75 

Hxed carbon, 60.26 

Ashes, (white,) - - - - - - - - 9.00 

100.00 
In coking it swells up considerably, forming a bright but cellular 
coke; coal composed of alternate bright and dull layers, with some 
white and ochre powder in the joints. This coal is probably the third 
in the ascending series of the southern side of the basin, and is the 
coal which is locally covered with black band iron ore, passing, howev- 
er, frequently into the ferruginous calcareous rock before mentioned. 
No. 192. Main coal qf the Bunting hrmneh, Hopkine county, eix to nine feet thick. 

Speoifie gravity, 1.305 

Total volatile maUer, 45.2 

Coke, 64.8 

lOO.O 

Moisture, 6.4 

Volatile combustible matter, 39.8 

Fixed carbon in coke, 50.7 

Ashes, (grey,) 4.1 

100.0 
This is the thickest of all the coals of the south-western coal 
fi^QUi at present known, and supposed to be the fourth in the ascending 
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series. It is a bri^t coking coal, with thin lamellae of selenite in the 
joints; it swells up but little in coking, forming a light coke of sooty 
aspect, with bright ramifications. 

No, 198. Pigeon Run coal, ovonedhy Capt. Davis, thicknea eight to nine /ett. 

Specific gravity, 1.283 

Total volatile matter, 46.8 

Coke, 63.2 

100.0 

Moisture, 6.6 

Volatile combosdble matter, 41.3 

Fixed carbon in coke, 49.7 

Ashes, (white,) 3.6 

100.0 
This coal is considered to be equivalent, in geological position, to 
No. 192. About eight feet of this coal is exposed in the bed of the 
branch, and there appeared to be about another foot of coal under wa- 
ter. It has here^ as elsewhere, a clay parting of two to three inches. 
This coal dips to the south at a considerable angle, and there seems to 
be a fault or slip of the strata on the north, which has brought down a 
four-foot bed of coal, equivalent to the Jackfield coal, so that its bot- 
tom is almost on a level with the top of coal No. 198. Between the 
two coals there is a fissure filled with clay, which is ten feet wide at top, 
and about three times that width in the bed of the branch. About 
two hundred yards down the branch there is another fissure, where the 
black shale over coal No. 198 abuts against the slip, while light grey 
shale occurs on the opposite side. No. 198 is covered by five feet of 
shale, and that by subHSoil. No limestone can be seen at this section. 
It has a thin clay parting of two to three inches about four feet fix)m 
the top of the coal. At most localities it has a limestone roo^ and 
sometimes, in addition, large calcareous hemispherical concretions in- 
closed in shale interposed between the top of the coal and the limestone, 
as on the Hunting branch. 

No, 193. Jackfield coal, owned hy Capt, Davit, of Hopldne county, from four 
and a half to five feet thick. 

Specific grayity, - - 1.294 

Total volatile matter, 43.76 

Coke, 66.26 

100.00 
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Moisture, 4.00 

Volatile combustible matter, 39.75 

Fixed carbon in coke, 60.76 

Ashes, (nearly white,) 6.60 

100.00 
This is the fifth in the ascending order. Not quite so bright a coal 
as the preceding; composed of alternate bright and dull layers; it 
concretes but slightly in burning; does not swell up much in coking; 
coke like that of No. 4. 

Ab. 194. ffamblin coal owned by Burhank and DunviUe, situated on ike head 
waters of Stuart* s creek, four to five feet thick. 

Specific gravity, 1.270 

Total volatile matter* 42.47 

Coke, 67.63 

100.00 
Moisture, 3.40 

Volatile combustible matter, 39.07 

Fixed carbon in coke, 66.13 

Ashes, (|>a1e flesh color,) 1.40 

100.00 

This, the sixth coal in the series, is a superior coal, being rich in fix- 
ed carbon, and containing but little earthy matter. Coke bright and 
of moderate density; but slightly coherent in burning. Judging 
from this single analysis it is probably the best coal of the series for 
manufacturing purposes. The coal is somewhat iredescent on the sur- 
fiice, with thin lamellae of sulphate of lime and ochreous earth dissem- 
inated in the joints. 

On the land of Burkley Earl a coal two and a half to three feet thick 
anderiies, with the intervention of five feet of shale, a heavy sandstone, 
thirty-three feet in thickness, which skirts the brow of the ridge, the 
rocks dipping to the north, with fine springs issuing at the base of the 
sandstone cliff. 

It is uncertain, at present, whether this coal is the equivalent of 
either the upper or lower Gamblin beds, but its thickness and proximi- 
ty to the sandstone would rather indicate an affinity to the upper. 

A reconnoissance was made of the localities where coal occurs in 

Hopkins county, belonging to the above group. Gilden's coal, half a 

mile west of the Butter-milk road, and three miles west of the location 

of the adboad, is in abed tiiree feet two inches thick, resting on fire? 

17 
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day, and oovered by nine inches of grey argillaceous shale, or impute 
fire-clay; over this is an irregular bedded sandstone; Hie strata dip 
about 3® to the south; a thin band of iron pyrites runs on the top of 
the coal, and a streak through the middle, otherwise it appears to be 
tolerably free from impurities. It is employed both for domestic pur- 
poses and blaeksmitli's use in Hopkinsville. 

Martin Croft's ooal bank, one and a half nules north of the south 
line of Hopkins county, is of the same thickness as the last mentioor 
ed coal, and of similar quality. Both coals are at present only work- 
ed by stripping. They are worth from five to seven oents at the bank, 
and fifteen to eighteen cents when delivered in Hopkinsville. 

The Franklin coal, on the Buffalo branch of Tradewater river, one 
(|0d a half miles west of the Butter-milk road, measures four feet, wd 
has a roof of shaly sandstone, with a few inches of argillaceous shale 
intervening. It is probable that all these coal beds are the equiv^i^iit 
of No. 197, lying near the base of the Coal Measai^ if not 1^6 low- 
est workable bed of this part of the basin. 

Near the line between the lands of Gordon and Davis, I examined 
an outz-crop of coal five feet thick, covered with sheety black shale, 
with calcareous s^r^^tions, probably occupying the same gedogical 
position as Eari's coal, previously mentioned; and another coal, of four 
feet eight inches, with the same kind of black shaly roof, interposed 
l)etween the coal and a bed of sandstone, in a ravine leading to the wa- 
ters of Caney creek, near where the waters divide, flowing west ixitp 
Tradewater, and east into Pond river. A few hundred yards below, on 
the same branch, soft argillaceous shales, with two harder bands inter- 
stratified, are exposed to the height of thirty-five to forty feet, over- 
bid by thin bedded sandstone, all dipping about 20° south-east. At 
a higher level abrupt ledges of heavy sandstone form the descent from 
the upland farms to the creek bottoms, which appear to occupy the 
same geological position as the massive sandstone over the Oamblin 
coal; beneath this springs of chalybeate water issue, one of which I 
had occasion to examine on the property of Alfred Townes. 

Numerous out-crops of coal occur within a short distance of the 
line of the Henderson and Nashville railroad, around the base of 
Wright's mountain and its spurs, near the sources of the streams flow- 
ing into Tradewater and Pond river. Besides those already noted I 
}^ sn ppppxtuigi^ pf inspecting the following: On the beftd brancli 
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of RichlAod cfreek^ there is ft five-foot eoal, eovered with t#d atd A 
half inches of black liheety shsde, equivalenit prbbabty to No. 194. It 
id A bright looking coal, with thin laininse of pyiites tmining in soitte 
of the joints Hei^ I also obs^red some fifteen to twenty feet df 
shale^ with iA>n8toneS disseittiiiated, in the space about eighty feet be- 
l6# the co&I, and a baud of carbonate of iron fotty to fifty feet high- 
er. Betifeath the whole of these shales aiMl hronstonets^ there is the 
feathcifed e )ge of shale and coal, which is probably the eqiiivalent of 
No. 195. The top coal is overlaid by shaly sandstone, running up- 
wardis into heavier bedded sandstone, to the height of fifty-five feet, 
which corresponds, in geological position, to sand^ne overlying ooal 
No. 194. 

The ^Box Mountain Sulphur SfNring,'' on the property of Mr. Al- 
fited Towties, west of Todd's Gap^ and half a mile from the ^road, floiW 
oi(t ftom tibe geologici^ horizon of the Sox moutitafm coal. No. 19&, 
through a fissure in slabs of the aforementioned black fetfrngiiio-ealca- 
rioos rock. Tested qnalitatively at the fountain head with re-agents^ 
itft principal (Constituents were found to bo 

Fitee sulphuretted hydrogen, 

Bi-caibonate of lime, 

Bi-carbonate of magnesia^ 

Ghlorideei of sodium and magnesium. 

Sulphate of magnesia, 

Sulphate of soda? or potash? and 

Oatbonate of soda or potash; as it has an alkaline re-action after 
being boiled down and the excess of carbonic acid expelled. 

It produces a pink sediment, which subsides on the suriace of the 
gum. The temperature of the water was 63° Fahrenheit, while the 
tempemture of the air at the same time was 90°. 

Iodine and bromine were not tested, as it required for this purpose 
that the water should be concentrated, and more refined operations than 
could be resorted to in the field. 

On the head waters of the southern branch of Clear creek, in Mer- 
ridy's Gap, there is an out-crop of coal three hundred yards west of 
the Madisonville road, which appears to be over five feet, as far as could 
be ascertained firom the imperfect section obtained. 

At the south-east bank on the Hunting branch of Clear creek, one 
to three-quarters of a mile east of the railroad^ ooal equivalent to No. 
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191 is exposed, on the lands .owned by Mr. Sisk, dipping some 5^ to 
the N. or N. E.,** with a portion of its base in the bed of the creek. 
Seven feet of coal can be seen, with a day parting of one to two 
inches, four feet three inches from the top. Beneath the clay parting 
there are from three to four feet more coal. Over the coal are four 
and a half feet of black shale, with calcareous segregations in huge 
flattened spheroids; over this, two and a half feet of grey limestone. 
Two thin pyritiferous bands run through the coal, about two and a half 
feet from the top. 

This coal, in 1854, was worth five cents at the bank, and eight cents 
delivered in Madisonville. 

The same bed shows itself about one hundred yards to the west, on 
the property of the Madisonville Goal Company, known as the Talli- 
farro Bank. Sandstone appears to replace the limestone; at least none 
can be seen here over the coal; only the black shale inclosing septaria. 
The dip here is from 8^ to 4^ to the N. R The clay parting occurs 
here at the same distance from the top — four feet three inches. Two 
feet three inches more coal can be seen down to the water level. At 
the Wollfolk opening six feet one inch of coal is seen, of which four 
feet is above the clay parting. 

By analysis the Lick coal (No. 192 of the collection) yielded, 

Specific gravity, 1.305 

Total volatile matter, 4^,% 

Coke, 54.8 

100.0 
Moisture, -.- 5.4 

Volatile combustible matter, 39.8 

Fixed carbon in coke, 50,7 

Ashes, (grey,) • • 4.1 

100.0 
A bright coal; bituminous coke; disposed to cake in burning. Thin 
lamellae of sulphate lime (selenite) in tiie joints. 

On the Hunting branch there are two other beds; one which is esti- 
mated to lie nine to fifteen feet below the level of the creek, and an- 
other about the same distance above the Main coal; so that we have 
here three beds of coal in a space of forty to fifty feet; these are 
equivalent to the beds Nos. 192, 195, and 198 of the collection. 

• The prertlent dip of the Hoating branch Is {ffopably N. W. 
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At Bant's Gap are thick ledges of sandstoQe similar to that near B, 
Earls', under which a corresponding series of coals may be expected 
to be found. In this vicinity, towards the summit of Bamet's Hill, a 
coal occurs overlaid with a red ochre, similar to that observed in the 
vicinity of coal No 193. This is two and a half miles south, 45^ 
west of the Jackfield coal. 

On the head of Pleasant run a coal five-foot, or more, in thickness 
is seen, overlaid by solid black shale, with grey shale and ironstone 
superimposed, probably including also a bed of coal, over which, at an 
elevation of seventy-five feet, is limestone underlyiug sandstone. A 
similar section of a five-foot coal, covered by shale and ironstones, is 
seen near the head of Fox run, a branch of Ganey fork of Tradewa- 
ter, in the Box mountain, the whole resting on fire-clay and argillace- 
ous shale, with laige septariaB. This is one mile and a quarter west of 
the railroad, or about three miles by the course of the valley; this, 
and the Woodson & Gordon coal, on Richland creek, are probably the 
equivalent of coal No. 193. 

On Cane run, coal, occupying the geological position of 195, is seen, 
with a roof of ten feet of shale, enclosing four to six inches of black 
bituminous ferruginous limestone. 

The ^^te quarry,^' marked on the map of Hopkins county, on 
Richland creek, is merely solid, sheety, black bituminous coal shale^ 
splitting into large square slabs, occupying the geological horizon of 
thereof either of coal Nos. 195 or 192, concealed beneath the bed of 
Richland creek. It is not sufiicieutly durable to answer the purpose 
of a roofing slate, as it not only warps in the sun, but is subject to 
split and scale up by exposure to the weather. 

Three quarters of a mile above the Woodson & Gordon bank, on 
Richland creek, a coal of five feet in thickness, with a floor of fire- 
clay, and a roof of shale, considered referable to coal Na 195; and 
about one hundred feet higher, and half a mile firom the divide be- 
tween Caney and Richland creek, Edward Wright has opened a coal 
bank; and on the land of George Wright, on the middle prong of 
Richland creek, one and a half to two feet of coal is to be seen, un- 
derlying thick-bedded white sandstone, of ten feet or more; and Ihe 
same bed was struck in digging Richard Wright's well, half a mile 
west of Wright^s mountain, and some eighty or one hundred feet be- 
low its basei where it is two feet thick, with four feet of sandstone over 
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it Tkis l9 Ode of fhe lowe? <h)al0 of Hopl^ ^miiiljr, but wke^r 
idedtlo^ witfi No« 197 of not, tey as yef, rnMefrtain. 

On the head waton^ ^ Staart^s ciMk^ two knidi^ feet abot^^ ISte f4it' 
rMd, Ooal i§ fodod e<j[uiv&Ient iso No*. 195^ c6ref^ With i^le, indltfdinig^ 
a tend <^ blaek bituminous feifdginods ealcfloreOus rock. No. IS^S^ ftA*- 
alyzed by Dr. Peter — (see his Report.) The sasie Ibndlition a^pedn) 
ta pretail in the tow gap between Stuant's dreek and Sugar creek — see 
specimen No. IS^ of Ihr^ Peter's Reporl; and also twenty f^t betow 
the svmfnit level of Towne's Gsip^oft the Weet spot of Wright's tMnn- 
taJn, near the western ranrey of the railrbad, as well m on tii6 noi^h- 
east bmnah of Richtasd creek. 

Coal also occmfsat A. Dari's, and one mile above, at Martin HaU's^ 
at tke janction of 8tuart's and Clear dieeks; on the Suli^ur fork Of 
Fktt creek, and on Doziev mountain, on the waters of Fox creeks 

On Fktt creek, at staitkm 464 of the railroad line^ thirty feet l<»we# 
tbn Box mountain spiing, carbonate of iron occurs in siude^ assdcia* 
ted with black bituminous ferruginous limestone, with abotxt eighteen 
inches of imperfect coal or coal Inash oveiiying the latter rook,^ indi- 
catiBg a dip of thirty-one feet in three quarters of a mile, in » dfoecP 
tion south 75° east. Shale is seen also in the bed of ft brandii one 
aad a half mfles souUi 20"" east of the Tumet, probably oocupying the 
same geolegical position. 

At Machadoo Lmk^ on the east side al Flat ese^, is 4 gieat bed «f 
shale^ with black bitummous ferruginous Oalcareoos rock, with prober 
bly a bed of coal under it} aiud a sinuktf fermation is seen wberi the 
railroad crosses Todd's gap. 

A thick coal bed (six or seven feet^) occurs en the Bailey hill, dipping 
south-east 3° to 4°, now owned by the Box mountain company, which 
is supposed to be equivalent either to coal No. 194 or No. 192; and 
two out-crops, one of which is probably the same bed> oecure on Beir^ 
Knob. In this bill the grey idiales contain considerable masses of 
clay ironstone, and the yellow shales are charged with a red ochreouf 
iron ore. 

On Pond river, a few yards from the foundation of the bridge^ 
where the Madisonville and Ghreenville read crosses that stream, a bed 
of ocal eighteen to twenty inches in thickness is exposed, near low wa^ 
ter of that stream. The immediate covering is soil ydlow sandstone, 
and a few inches of dtale, while tbirfy feet above the bed of Pondriv^ 
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BECTION AT McNArRY*8 COAL BANK, ON THE EAST 
SIDE OF POND RIVER, MUHLENSURG CO. 



eTi a cliff of forty feet of browa and white eandsUme, some df it mi- 
<saceous, forms a mural escarpment, skirtLog the narrow bottom of this 
abream on the west, the lower portion having the cross-lines of deposi- 
tion chaiacteristic of the millstone grit, at the base of the Goal Meas- 
ureSy but, so far as it was examined, without pebbles. For an analysis 
of this coal see No. 137, of Dr. Peter's Report 

Across the bottom, on the opposite side of Pond river, in Muhlen- 
bmg county, on the property of Mr. McNairy, at an elevation of sev- 
enty feet above high water, the following interesting section is expos- 
ed, of coals Nos. 192 and 193: 

Here we have 
the singular phe- 
nomenon of two 
thick coals with- 
in three feet and 
a half of each oth- 
er, and no doubt 
from thickness, 
the occurrence of 
the intervening 
limestone and the 
clay parting in 
the six-foot coal, 
the equivalent of 
No. 192 and 198 
of Hopkins coun- 
ty, which here, 
about their south- 
em limit, nearly 
run together with 
only a few feet of 
earthy material 
intervening. 

The shale over 
the upper coal, 
which may be 
seen where the 
bluff is higher, 




Boll flud aub-toiT. 

Coal— No. 193. 
Yellow frwl grey ahile. 
Ltmefitone — 6 iaehft to i fbot 
Coal* with eHj pirtjojt— No. 
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Brown aod white thlok bedded 
Modstone, ieeu in the bank 
below Ihe oqaI openingi e^ 
quifuknt to that on oppo- 
Bite aide of Food rirer^ 



I Place cif soft sandafcoue, snd a. 
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der tUe bottoins* 



10 ' Place of 35 In. coal at the bridge 



1S6 



QWBRAL REPORT OP QBOLOOIOAL SURTKr. 



has much argillaceous iron ore disseminated. The underlying coal 
has, at some time, been on fire, and has run the ferruginous shale into a 
cellular rock, having very analagous structure to certain volcanic pro- 
ducts. The limestone thins to the north, and thicken to the south. 
The dip appears to be east or north-east 

On a branch half a mile to the south-east of the above locality, a 
bed of coal appears, partly covered with water, supposed to be three 
or four feet in thickness, overlaid by shale. It is, as yet^ uncertain 
whether this is a coal which comes in the thirty feet of space, under 
the six-foot coal, which may have been brought here within ten or fif- 
teen feet of high water by a slip or fault There appears to be a dislo- 
cation of the strata with a change in the dip between this and the pre- 
vious locality. 

Thirty-five feet above this last out-crop, in a direction south-east, coal 
agsdn makes its appearance, perhaps equivalent to No. 194, of Hop- 
kins county; and a half mile still further to the southeast, coal with 
a clay parting, under limestone, shows itself as at the first locality at 
McNairy^s bank. The limestone is two feet ten inches to three feet in 
thickness, and the coal about five feet The dip here appears to be 
about 2^ to the sonth-east 

At Clark's mill, near high water of Pond river, below the Forks, a 
section very analagous to that at McNairy's bank, occurs: 

In a ravine to 
the east the two 
feet of coal, cov- 
ered with shale 
and ironstone, a- 
gain crops out — 
a spring issuing 
fipom between the 
overlying shale. 
For an analysis 
of this coal see 
No. 158 of Dr. 

Peter's Report 

The soil in the vicinity of the above described coals is rich, but the 

surfSsu^ is considerably broken. As a general rule the northern slopes 
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conforming to the plane of dip of the Coal Measures, are better sites 
for farms, in Hopkins and Muhlenburg counties, than on the southern 
slopes, where the strata bassett, which are generally poorer, more un- 
eyen and rocky. Two miles south of McNairy's, and one and a half 
to two miles east of Pond river, a thick coal (six or seven feet) — ^the 
Marcus coal — ^is said to occur, situated some four or five feet above 
the bed of a branch. Four miles east of McNairy^s a two foot coal— 
tibe Stanley bank — lies between sandstone, low on Isaac's creek, five 
miles above its mouth, probably equivalent to the twenty-inch coal at 
ihe bridge on Pond river. 

On the right bank of Pond river a coal, on the property of George 
Eaves, is partially exposed near low water, covered by grey shale, with 
ihin layers of sandstone intercalated, eight feet of which is seen in the 
bank of Pond river. The thickness of the coal could not be seen — ^it 
is said to be firom four to four and a half feet The roof is very simi- 
lar to that of the Roberts coal, on Muddy river, but the identity of 
this coal is at present uncertain. 

On the waters of Isaac's creek, on the property of Mr. Miller, coal 
six feet two inches, (equivalent to No. 192,) with a clay parting as usual, 
two feet firom the bottom, underlies one and a half feet of limestone, 
with the interposition of eight inches of shale between the coal and 
limestone. The same bed occurs also three quarters of a mile to the 
north-west, overlaid by limestone ; also, one mile to the east, on the 
property of the heirs of the widow Woods. Seventeen feet of a soft 
white sandstone was passed through in digging Mr. Miller's well. A 
spring comes out amongst sandstone near his house, very probably 
from the place of a coal of the same date as No. 194, or that overly- 
ing ii 

In a hollow, at the foot of Capt. Wing's lot, in the town of Green- 
ville, a refiractory, hard, brecciated limestone, seven to eight feet thick, 
appears in rugged ledges, overlaid by soft sandstone, with the inter- 
vention of some black dirt, indicating the place of a thin coal. This 
is probably a limestone which comes in under the sandstone below coal 
No. 194 ; the limestone a mottled dark grey and yellow, and would 
no doubt take a good polish, but is very refractory to work and get out 
in good form. 

On a hill-side, south of Greenville, eight inches of coal is seen, cov" 
18 
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ered by shale and schistose sandstoDe, occupying, perhaps, the place 
of the coal dirt over the limestone in the town of Greenville. 

North of this place, a mile and a half to two miles, a four and a 
half-foot coal has been opened by Mr. Eaves, covered by two to three 
feet of black shale. This coal corresponds, probably, in geological po- 
sition to coal No. 193, of Hopkins county, but it has here a duller 
aspect, and is more brittle than it is further west A buff lime- 
stone rises from beneath this coal, and is seen in a hollow to the south 
^ of the mine. 

Three miles west of north of Greenville is the Martin coal, covered 
by solid limestone, and with the usual clay parting of coal No. 192. 
It dips about 8° east of north. In a ravine on the Weir and Ricketts 
place, three miles northwest of Greenville, a section is exposed of about 
one hundred and forty feet of strata, including at least three beds of 
coal, as follows: 

Feei. 

Thirty feet below top of ridge coal, 2 

Space, ~ 15 

Coal under limestone, 1? 

Space, with fire clay shale and heavy sandstone, - - - - 90 
Coal, (equivalent to No. 194?) 5 

On top of a hill about one hundred feet high, one mile and a half 
west of Greenville, shale, with Kidney iron ore (No. 145 of Dr. Pe- 
ter's Report) occur; in all about fifteen feet thick; under this, impure 
grey limestone, twenty feet? in thickness; resting on clay shale twen- 
ty-five feet; under this, laminated shale, with a band one and a half 
inches thick, of black bituminous, ferruginous limestone, inclosed in 
two feet of black, indurated, slaty shale, resting on shaly sandstone, 
where there has been an attempt to search for lead ore. No coal is vis- 
ible in this section, though the place of coal No. 195 appears to be 
under the black indurated shale. But if so the overlying coals appear 
to have feathered out; at least they were not discovered. 

Two and a half miles squth-west of Greenville three feet of coal 
shows itself, having a northerly dip, two to three feet above the bed of 
the branch, known as the Eades coal, overlaid by four feet two inches 
of black bituminous shale and imperfect coal; then ten inches of grey 
argillaceous shale; the whole being surmounted with a heavy sandstone. 
For an analysis of this coal see No. 157 of Dr. Peter's Report. 
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This coal presents some iridescent hues, and contains thin lamelloB 
of sulphate of lime in the joints. 

On the waters of Battist creek, south side o»f Pond creek, several 
miles south of Greenville, two feet of slaty black band iron ore is in 
place — ^No. 150 of Dr. Peter's Report — ^yielding 36.5 per cent, of 
metallic iron. It reposes on black shale, and is overlaid by four feet 
of argillaceous shale, including iron stone, with a capping of one and 
a half feet of sandstone. The black shale under the ore is five to six 
feet thick, and covers a bed of coal of two and a half feet in thickness, 
equivalent to No. 195? These ores, together with ore from the Jen- 
kins ore bank, two and a half to three feet in thickness, (No. 146 of 
Dr. Pd»r's Report,) yielding 43.56 of metallic iron, are the ores which 
were used at the old Buckner furnace when in blast. The discontinu- 
ance of the operations of this furnace was not due to any deficiency or 
defect in the ores, but for want of capital, and fi:om the bad construc- 
tion of the stack, which was entirely of too large a diameter for the 
blast 

A fossiliferous iron of several feet in thickness, also worked at the 
furnace, was obtained on ridges on the waters of Lick creek, one and 
a half miles south-east of the site of the furnace. The Jenkins ore 
bank lies four miles south-east of the furnace, twenty feet above the 
waters of Battist creek. It required from ten to twenty feet of strip- 
ping to uncover the ore. The grey limestone used as a flux was ob- 
tained one mile south of the furnace. It seems to belong to the sub- 
carboniferous limestone. The hearth stones were procured one and 
a half miles east of the furnace. Both the analysis of the ores, the 
thickness of the ore beds, and proximity of all the necessary materi- 
als, with an ample supply of forest timber, all indicate a &vorable posi- 
tion for iron works; especially if by the construction of a railroad 
through Muhlenburg county to the Ohio river a more direct line of 
communication to a market were established. 

In Ford's well, on the waters of Pond creek, at a depth of twenty- 
five feet, a black band iron ore was reached — No. 151 of Dr. Peter's 
Report — yielding 36.8 per cent of metallic iron. It is represented as 
being nineteen inches thick, resting on black shale, as No. 150 does, 
on Battist creek, which is two miles east of Ford's; both no doubt oc- 
cupy the same geological position, as well as ore No. 152, yielding 
31.17 of metallic iron, found between Turner's and the old Buckner 
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iron works. If this ore is as thi^k as is represented, and tbroughont of 
a quality equal to the specimen analyzed, it is not only a most import- 
ant d^osit of this valuable variety of iron ore, but affords evidence 
of a very extensive distribution, in Muhlenbuig county, of this spe^ 
cies of ore, interstratified or disseminated in the shales overlying coal 
equivalent to No. 194, of Hopkins county. 

On the waters of Pond creek, in the same ndghborhood, a three-foot 
coat, underlying sandstone and resting on fire-clay, appears, both at 
Turner's and at Walker's, one and a half miles west of Turner's. 
This is one of the lowest workable beds of Muhlenburg county, prob- 
ably equivalent to No. 197 and No. 137. These southern and lower 
coals of Muhlenburg are pref<^rred by the blacksmiths, to those nortli 
of Greenville. As yet we have no analysis of this coal in Muhlen- 
burg county. 

The above are some of the {principal localities of which a geological 
reoonnoissance has been made, in the middle part of Muhlenbuig coun- 
ty, up to the present time; a great deal remains, however, to be devel- 
(yp%d in regard to these Goal Measures, both rich in coal and iron ore. 

I proceed now to notice my observations in the eastern part of Muh- 
lenbuig county, along Muddy and Green rivers. 

One of the most important and accessible coals on Muddy river, ia 
the bed now owned by the Qteen River Goal, Iron, and Mann&cturing 
Gompany, formerly known as the Roberts' coal, which bassetts twenty 
feet above low water of that stream, ten miles above its mouth, and 
five miles in a direct line from Lock and Dam No. 3. It measured 
three feet ten inches at the face of the drifl^ when I was there, the 
lower two-thirds being a fine, bright, solid ^^lock" coal, having a co- 
boidal clearage, but little disposed to crumUe in mining and handling, 
nor to disintegrate by exposure to the atmosphere. It has a shale 
roof, and a floor of dark grey ferruginous argillaceous shale, including 
nodules of clay iron stone. There is a wave in the Goal Measures at 
this locality, since the coal in the entry has a southerly dip of about 
four feet in three hundred and fifty ieety while it takes a rise a short 
distance bdow, and about one mile to the south the conglomerate is 
said to be in (dace. 

The section of the blu£f in which the coal is fooad^ as far as can be 
seen, is as follows: 
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SECTION OF BLUFF AT THE MINES OF THE GREEN 
RIVER COAL, IRON, AND MANUFACTURING COMPA- 
NY; 179 FT. FROM RIT ER TO DR. ROBERTS^ HOUSE 
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The main block 
coal, twenty feet 
above Green riv- 
er, at these mmes, 
is supposed to be 
inferior in posi- 
tion to the coal 
oveilaid by black 
band, passed 
through in the 
borings at Wil- 
liams' landing. — 
If so, it would 
come in near 
where the thin 
coal is represent- 
ed, at about sev- 
enty feet above 
the river, and fif- 
ty feet above the 
main coal. The 
space below the 
sandstone cliff 
and the main coal 
appears to repre- 
sent the strata 
much reduced in 
thickness where 
the thick coals of 
Hopkins and the 
middle part of 
Muhlenburg 
counties belong; 
but which have 
thinned and fea- 
thered out near 
the confines of 
the coal basin on 
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Muddy river. This inference is rather confirmed, if it be trae, that 
there are three coals crowded into twelve feet of space in the bluffs of 
Green river, about two miles above its mouth, at about the required 
level. These are, however geological problems, that can alone be solv- 
ed satisfactorily by a minute geologico-topographical survey, such as 
has been made of Union county. 

At these mines, with the present drift, one man can get out about 
seventy to seventy-five bushels of coal per day, worth, at the mines, 
six cents per bushel. 

There is slack-water navigation on Muddy river, fix)m its mouth to 
the coal entry, with a depth of six feet of water if cleared of obstruction. 

The chemical analysis of the block portion, i. e. two-thirds of the 
lower part of Roberts' coal. No. 191 of the collection, yielded: 

Specific gravity, 1.218 

Total volatile matter, 41.48 

Coke, 68.62 

100.00 

Moisture, 6.00 

Volatile combustible matter, -.-.-. 36.48 

Fixed carbon in coke, 64.72 

Ashes, (white,) 3.80 

100.00 

It is slightly coherent when ignited, and bums with a strong yel- 
low flame, free from sulphurous acid or sulphuretted hydrogen. It 
swells up slightly in coking, and leaves a bright coke, above the me- 
dium density of that obtained from the coals of the western coal field 
of Kentucky. It will, doubtless, prove to be one of the best for man- 
ufacturing purposes on the waters of Muddy river. There is another 
coal supposed to be in the bed of Muddy river, below the main coal, 
but nothing definite is at present known in regard to it. 

At Van Landingham's, on Green river, one and a half miles below 
Lock and Dam No. 3, hard layers of sandstone are seen, extending 
from low water for eleven feet, (with coal under it in the bed of Green 
river?) This sandstone dips obliquely across Green river, at an angle 
of 3° to 4° to the north-west, or about five to seven feet in one hun- 
dred feet. 

Near Campfield's, and I believe also at this place, coal two and a 
half to three feet thick, having the appearance of ^arcoal, lies thirty- 
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SECTION AT WILLIAMS' LANDING, COMMENCING FIF- 
TY FEET ABOVE GREEN RIVER; SPACF ABOVE BOR- 
INGS FILLED WITH SANDSTONE, UNDERLAID 
BY SHALES CONTAINING IRON STONES. 



five feet above the river, covered by shale and a grey band. This is, 
probably, the representative of coal No. 194, and if so, that reported 
in the bed of Green river at this place is the equivalent of Roberts' 
coal; but if so, the sandstone overlying it is harder and more solid 
than on Muddy river. A coal dirt also appears in the bank of Grefti 
river, at Van Landingham's, eighty-two feet above low water, and 
sandstone ledges at one hundred and twenty-six feci This coal prob- 
ably occupies the place of No. 193. The shaft and borings put down 
here by Mr. Kurzman, at Williams' landing, disclose the following 
section: 

The dip is a- 
bout 5^ 30', or 
eight feet in one 
hundred, to the 
north-west. The 
block coal struck 
at the bottom of 
the section here 
given, is suppos- 
ed to correspond 
to the main Rob- 
erts coal, on Mud- 
dy river; but to 
determiue this 
positively would 
require minute 
surveys of hori- 
zontal distances 
and dip. 

At Airdrie, now 
the property of R 
A. Alexander, 
formerly known 
as Paradise, and 
so designated on 
Milne's map, the 
main eoal. No. 
192, with its clay 
parting and lime- 
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stone roof, lies seventy feet above Green river, known formerly under 
the name of the McLean coal. It measures here six feet to sLs feet 
two inches; it is covered by three feet nine inches to four feet six 
inches of bituminous shale, interposed between the top of the coal and 
tSe limestone. The section is as follows: ' 

For an analy- 
m of the main 
Airdrie coal, see 
Dr Peter's Re- 
port, No< 156. 

From Airdrie, 
towards mouth of 
Pond creek, the 
strata eoems to 
have a gentle ele- 
vation, so that a 
lower coal notseen 
at Airdrie is said 
to rise above the 
level of the river, 
four miles below, 
overlaid by sand- 
stone. This lo- 
cality I bad not, 
however, an op- 
portunity of in- 
specting. 

On Mr Rodes' 
farm a limestone, 
with coal dirt un- 
der it, is seen in 
one of his fields, 
forty-three feet a- 




bove high water; and fifty-four above high water, in a hollow above 
the field, there is indication of another coal, probably the equivalent 
of the Eaves coal, which would come in, therefore, eleven or twelve 
feet above the main Airdrie coal, occupying neariy the same position 
with relation to that coal as the Jackfleld coal dMt to the Pigeon run 
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9L LEVEL OF STONE ABOVE LOW WATER OF GREEN 
RIVER. 



coal, in Hopkins county, and the Martin and Eaves coal, near Green- 
ville. 

On high ground, near a meeting house between Airdrie and Rhodes' 
iarm, a coal was seen, which is probably equivalent to No. 194. 

At Kincheloe's bluf^ or Lewisport, the rocks dip north-west about 
5^ Here, at an elevation of twenty feet above Green river, coal of 
six feet nine inches lies under a heavy sandstone thus: 

This is, proba- 
bly, a coal co- 
temporaneous 
with that two 
hundred and five 
feet above Green 
rivor, at Porter's 
Landing, (Tay- 
lor*s bank,) and 
probably the rep- 
resentative, in 
this part of the 
basin, of either 
the upper or low- 
er Gamblin coals, 
of Hopkins coun- 
ty; buty if so, in- 
creased in thick- 
ness and altered 
in quality. It is 
A friable coal, in- 
tersectt^d with nu- 
merous fissures, 
the joints coated 

The speci- 
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with ochreous infiltrations, about as thick as past-board. 
men of this coal in the State collection is numbered 196. 
Two analyses of this coal yielded, 
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Specific grftTity, 



1.273 



Total Yolatile matter. 
Coke, - 



Ut. 
43.0 
67.0 



Moistare, ... 
Volatile combustible matter. 
Fixed eartxm iti coke, 
Ashes^ ... 



l9t. 

6.0 
37.0 
65.0 

2.0 




ind. 
44.8 
56.2 

100.0 



100.0 100.0 

Thefie abalyses indicate a better coal than would be anticipated by 
ini^pection of the coal in place — the ashes amounting ody to from two 
to three per cent, while it has aa average quantity of fixed carbon. 

At Soutiii GanoUton the Kincheloe bluff coal appears to be conceal- 
ed in the river bottom, and limestone appears at u Novation of seven- 
ty feety thus: 

The strata have 
here a northerly 
dip of about 5°. 
The thick bedded 
sandstone com- 
mencing at twen- 



SECTION AT SOUTH CAKROLLTON, BELOW THE TOWN. 
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in the Kincheloe bluff section. 
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SECTION OF COAL MEABUfiES IN ErERLEY*S RIDGE, 



A heavy mass of shales succeed in the aaoending order, above the 
South CanoUton section; these fonn the extensive flats and pondy re- 
gion in the so-called ^^Island District^" on the head of Cypress creek, 
and seem to prevail neariy to the mouth of that creek, but probably 
bfoken through by abrupt dislocation of the strata somewhere near 
livermoie, since the millstone grit and sub-carboniferous limestone can 
be seen bursting through the Coal Measures on the waters of Bamett's 
creek, in Ohio county, dipping 35^ with a direction south 20^ to 25^ 
east, while the millstone grit on the top of the hill, east <^ the same 
creek, has a nearly reverse dip of north 30^ west, at an angle of 27°. 
It is an extension of this same disturbance through the southern part 
of Muhlenbuig county, which has reversed the inclination of the Coal 
Measures in Everly's ridge, in the ^Island District," to a dip of 4^ to 
the south, and again brought up a coal corresponding to that of Kinch- 
eloe's bluf^ to an elevation of about sixty feet above high water of 
Oieen river, thus: 

The four foot 
four inch coal un- 
der BEEdstone, 
seventy feet a- 
bove Green river, 
two miles above 
Livermore^onthe 
east side^ i^ prob- 
ably the equiva- 
lent of the Eveiv 
ly coal, aa wdl 
as the coal struck 
in the wells near 
Worthington. 

It is more than 
probable that the 
Bluett's creek 
dialoeation above 
mentioned may 
be a coutiuuation 
of the Bald Hill 
disturbance, of 
Union county. 
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which may be traced through Muhlenburg and Hopkins counties, but 
Des low in the fonner county, under the Cypress flats; the line of frac- 
ture passing probably near Judge Eaves' sulphur spring, and crossing 
Pond river somewhere near the Fish Trap ford. 

Through the "Island District" there is a fine body of arable land, 
occupying knolls and gently rolling swells, elevated thirty to fifty feet 
above the flats. The soil is of the nature of the fine loams of the 
quaternary deposits of the Jackson Purchase, only rather more aigil- 
laceous, supporting a heavy growth of Beech, intermixed with Poplar 
and Hickory, with an undergrowth of Pawpaw, Annana triloba* 

The "Thoroughfare,*' lying between Green river and Cypress creek, 
is heavOy timbered with Gum, White Oak, &a It would make fine 
meadows, and would yield fine crops of com, but is not in cultivation 
firom being subject to overflow. 

An extensive, low, narrow gravel bank circumscribes the flats of Cy- 
press. Its course, firom the lower part of that stream, runs through 
McLean and Muhlenburg counties, keeping firom one to three miles 
distant firom Pond river, until it crosses that stream at Millport, run- 
ning thence from one to three miles, on ite west side, until it again 
reaches Pond river at Ashbysburg. This gravd bank has, undoubted- 
ly, been transported by currents established in the ocean at the time 
of the above mentioned disturbance, which rent assunder the Coal 
Measures in this vicinity, bringing the millstone grit and sub-carbon- 
iferous limestone to the sur&ce. 

At Davies' ridge sandstone and limestone, prol^bly of the same 
date as those at South CarroUton, are tilted to the south-east^ at an an- 
gle of la^ to 15°, by the uplift in question. 

This Davies' ridge sandstone, which is fifteen to twenty feet thick, 
affords an excellent fireestone for building purposes, and lies conven- 
iently for quarrying. The limestone is here two to three feet thick, 
underlaid by yellow shales, including argillaceous iron ore; and the 
same limestone crops out in a field opposite Judge Eaves' house. In 
the hollow below his house, is the sulphur spring previously mention- 
ed. Tested at the fountain head the "Social HiU Mineral Water'' was 
found to contain, as its principal constituents: 

Free sulphuretted hydrogen, 

Bi-carbonate of soda and potash? 

Sulphate of soda, 
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A litUe chloride of sodium, and probably 

Solphuret of sodium?* 

After being boiled down it effervesces freely with acids, and turns 
reddened litmus paper blue. It contains less lime than is usually 
found in Qrdinary well and spring water. It is, no doubt^ a valuable 
water for the cure of diseases of the skin, tinea capitis, psora, chronic 
pectoral affections, as an anti-lithic, and a gentle laxative, and therefore 
beneficial in improving the general health in many chronic affections. 

On the north side of the above fault, towards the mouth of Cypress 
creek, dark shales and ironstones, including a bed of coal two and a 
half feet in thickness, basset in the banks of that stream. Fifteen 
feet of black shale, overlaid by ten feet of light grey shale, with clay 
ironstone, appear on the right bank of Green river, at the Livermore 
landing; under the black shale there is said to be an eighteen-inch 
coal under the bed of the river. These shales, ironstones, and coal 
are supposed to be of the same date as the shales, ironstones, and coal 
seen near low water of the Ohio river, at Goal Haven, and near the 
head of French Island, but this is, as yet, uncertain. 

At Mr. Samuel^s, in the north-east part of McLean county, on Deer 
Cfeek, about six miles above its mouth, three coals occur in a distance 
of dghiy feet — ^the upper, two and a half feet, the lower, a thick coal 
struck at the bottom of the boring, reported five feet or more. But if 
this coal series should prove to be, as seems likely, firom the thickness 
and bearings of formations, a continuation of the Henderson series, 
immediately below the Ohio river at that place, then this lower coal 
must have increased in thickness above what it is in the Henderson 
shaft, or at the mouth of Panther creek, being, at the former place, on- 
ly four feet six inches ; at the latter, four feet two inches, provided its 
fliickness, in the Deer creek borings, is correctly reported. The in- 
termediate coal is thin — only some one and a half feet — and lies not 
fir above ibe main coal, (eight feet) 

*I had no nHro-pruBride of sodium or other re-agent at that time> for determining the pros 
•BO* of folphoret of alkali, but the quantity of sulphur present, as well as soda, indicate th3 
.pvoteble pM«iiee of solphuret of sodium. 
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OOAL BIBASeBlS 

Of Henderson^ DaviesSy OhiOf BtMer, Edmommy Gra^Bimy Hamockj 
and Breckinridgcy tmd part of Warren caunHeB. 

The section of tbe Upper Coal Measures, described in the first chap- 
ter of the Report^ giyes an insight into a thousand feet of the Coal 
Measures of Henderson county. The same is shown on a large scale 
in the vertical diagram, No. 2. The remarks embodied in that part of 
the report, in regard to the equivalency of the Henderson coals, is all 
that can be said, cU present, on that subject 

The following is the chemical analysis of coal No. 206, of the 
State collection, situated near low water of ihe Ohio river, at Hender- 
son: 

Total volatile matter, 45.5 

Ooke, 64.6 

100.0 

Moistare, 6.0 

Volatile eombmiible matter, - - • - - * S9^ 

Fixed carbon in coke, 44,6 

Aalie8,(grey,) 10.0 

100.0 

In coking it forms small mammiHary escreecemees. Ooke of fidr 
quality. 

As yet we have no analysis of the four and a half-foot coal, lying 
at a depth of from ninety-three to one hundred feet in the Henderson 
shaft I subjoin, however, an analysis of a coal which will probaUy 
prove to be its equivalent: 

Total YolatOe matter, 44.6 

Ooke, - 66.6 

100.0 

Mmstore, 11.6 

Volatile combustible matter, .-•••* 33.0 

Plxed carbon in coke, 47.0 

Ashes, 8.6 

100.0 
The coal on BluflF creek, above Curdsville, ten feet below high wa- 
ter of Green river, at Cook's mine, is probably the southern extension 
of the same bed, rising in its southerly course up the valley of Green 
river. At this mine the coal measures four feet two inches. 
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At some localities there appears to be a thin seam of coal about 
twenty feet aboye this bed, bnt of no practical value so fir as we have 
yet observed it 

The next coal in the descending order is a bed fiK)m two and a half 
to three and a half fedt thick, which comes in eighty-four to ninety- 
eight feet below the last, lying in the Henderson shaft, one hundred and 
eighty-five feet below the Ohio liver. This is perhaps the bed which, 
rising in a south-easterly direction, appears on the Horse fork of Pan- 
ther creek, in Daviess county, three and a half miles a little south of 
east <^ Owensboro', on Mr. Shaip^s &rm, covered by shale containing 
ioBsil Producius and other shells, converted into iron pyrites. No 
analysis of this coal has yet been made. 

To &e next workable coal is one hundred and eighty-four to two 
faondred feet This is perhaps the same bed which rises forty or fifty 
feet above the Ohio river, three or four miles below Owensboro', and 
known there under the name of the Bonharbor coal of Daviess coun- 
ty. This coal has the following composition at that mine: 

%>eeifio grayity, . . 1.273 

Total Yolatile matter, 48.3 

Coke, 61.7 

100.0 

Mdatore, 7.0 

Volatile combustible matter, 41,3 

Fixed carbon in coke, 46.7 

Ashes, (light grey,) . . . . ^ . . . 5.0 

100.0 

A few inches of the upper part of the Bonharbor coal is slaty, 

hiid, and close-textured, having a structure approaching to Cannel 

coal. By analysis this part of the bed yielded. 

Specific gravity, 1.626 

Total Yolatile matter, 38.0 

Coke, 62.0 

100.0 

Mdstore, 4.6 

TolatDe combustible matter, 33.6 

Kzed carbon in coke, 37.0 

26.0 

100.0 



152 GENERAL BEPOBT OF QEOLOQICAL SUBTE7. 

It does not swell much in coking; forms a coke of fibions stracture; 
crackles in burning. This is a very inferior part of the Bonharbor 
bed, and should be rejected, as it will clog the grate wiiJh ashes. 

There is also about a foot or a foot and a half of this coal at the 
Bonharbor mines that is very pyritiferous, and should be rejected or 
only sold for burning lime or other such purposes; were Hob done the 
Bonharbor coal would bear a better reputation than it has at present 

About thirteen feet above tins coal is a thin coal, a foot or eighteen 
inches thick, which was struck in sinking the air shaft at the Bonhaifoor 
mines; it was passed through in the Hollo way borings at about the 
same distance above the main coal. One hundred to one hundred and 
five feet below the main Bonharbor coal succeeds, in the descending 
order, a coal varying firom thirteen to eighteen inches in thickness, 
which is just below low water mark under the Coal Haven factory, 
and is five feet above low water above the hea^of French island, on 
the Indiana shore, two miles below Enterprise. It has the following 
composition: 

Total volatile matter, - - - - 47.0 

Coke, 63.0 

100.0 
Moisture, 6.0 

Volatile combustible matter, - - - - - - 41.0 

Fixed carbon in coke, 46.6 

Ashes, 6.6 

100.0 
Does not pufi* up much in coking; throws out small mammilliary 
excrescences; coke of fair quality. 

The shales, both above and below this coal, contain considerable 
quantities of carbonate of iron. Interstratified in the shale, above the 
head of French island, is a band of dark bituminous, ferruginous, cal- 
carious rock, rich in fossil remains, amongst which the Spirifer fadger 
and Chonetes mesoloba are conspicuQiis. The strata, at low water, be- 
low the Coal Haven factory, in Daviess county, occupy the same geo- 
logical position; and it is probable that the coal in the bed of Green 
river, below the town of Livermore, in Ohio county, and the shales 
and iron stones in the bank at that landing, are of the same date. No 
coal is known below this for about three hundred feet, when a bed re- 
ported to be six and a half feet in the Holloway borings sets in under 
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a mass of one hundred and seventy-seven feet of shale, and overling 
a great thiokness of sandstone. It is surmised that this may be the 
same cod which in Union county underlies the Wash creek shales, 
and overlies the Bethel Hill sandstones; but these are mattors which 
can only be satisfactorily determained by the detailed geologico-topo- 
graphical survey. If tins supposition be correct then the French Is- 
land and Coal Haven coal would occupy nearly the same position as 
the coal associated with the Chapel Hill shales of Union county. 

The aiaterials forming the Coal Measures in the northern part of 
Daviess and Henderson counties, being for seven or eight hundred feet 
soft and unresisting, they have suffered greatly from denudation; this 
is the reason why few or no hills or rocky bluffs are found on the Ohio 
river, for a long distance, from near Puppy creek, in Daviess county, 
to Henderson, and even a long distance below that place. In fact, 
this part of Kentucky, for many miles south of the Ohio river, pre- 
sents a continued succession of beautiful level and productive lands; 
based, for the most part, on a substratum of clay, and partaking, to a 
considerable extent, of the nature of the fine quaternary soil hereto- 
fore spoken of when treating of the Jackson Purchase. This soil is 
admiiably adapted for the growth of maize and fine silky tobacco : 
specimens of this soil, from Daviess county, have been collected for 
chemical analysis, but it could not be placed in the hands of the chem- 
ical assistant before his report had to be completed. I would only 
here remark, at tine present time, with regard to the soils in question, 
that their fertilizing properties are, for the most part, too severely tax- 
ed by a continued succession of exhausting crops, like com and to- 
bacco. To keep it'in good heart it is necessary that there should not 
only be a rotation of crops, but they should be every four or five 
years renovated by a clover crop turned in entirely, or, if the land 
can ill be spared for a season, be ploughed under after one cut of clo- 
ver-hay has been removed. 

The same causes which operated to produce this fine soil have also 
rendered the study of its geology difficult and obscure, from the 
scarcity of good natural sections; the soft material having crumbled 
away, the bassetting edges of the strata are concealed firom the scruti- 
ny of the geologist by the extensive debris that has overspread this 
country. In the high ground forming the sources of the Horse fork 
ef Piintiher creek ihexe are several out-crops of coal, covered by a fos- 
20 
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silifeious shale, and lying generally under the sub-soil. The bed is on- 
ly from twenty to twenty-four inches, where I have had an opportuni- 
ty of inspecting it, and cannot therefore be considered a profitable bed 
to work. 

At Squire Dugan's coal has been struck in his well, forty to fifty 
feet under a mottled limestone, very much resembling in appearance 
the limestone of Daviess ridge, in McLean county. The most im- 
portant bed of coal, hitherto observed in this neighborhood, in Daviess 
county, is in the forks of Panther creek, in a hill known as "Wolf 
Hill," on Mr. Brinning's farm. The out-crop is thirty to forty feet 
above the base of the hill, in the midst of soft shaly rocks both above 
and below it, and having a covering of about ninety feet of hill, most- 
ly composed of grey shales, argillaceous and dark near the coal, and 
becoming lighter colored and more silicious towards the top, with yel- 
low ferruginous streaks. At the entry the coal measures twenty-eight 
to thirty inches. Mr. Hunter informs me that, including the soft coal 
at the bottom. Dr. Stevens^ measurement made it thirty-four inches 
near the entrance, and thirty-six inches one hundred and four feet in 
the drift, as the soft coal becomes harder in that distance, and the coal 
increases two inches in thickness. The bed runs neariy horizontally 
into the hill, with an undulating floor of fire-clay, which Mr. Hunter 
says flattens out fifty feet in the entry. This coal come out in good 
blocks, with a bright and dean surface. 

Two chemical analyses have been made of this coal, (No. 189 of 
the State collection;) the first taken firom the drift soon after it was 
entered; the second firom the &ce of the present entry after drivii^ it 
one hundred and four feet into the hUl : 

Specific gravity, 1.228 

Ui. U. 

Total volatile matter, 44.8 42.4 

Coke, 66.2 67.6 



Moisture, ... 
Volatile combustible matter. 
Fixed carbon in coke. 
Ashes, ... 





100.0 


100.0 


1^. 


2d. 




12.0 


12.0 




32.8 


30.4 




64.2 
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100.0 100.0 
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It fonns a tolerably compact coke, with metallic lustre, some por- 
tions of which have a tendency to assume a remarkably crystaline 
staructure. 

This is a bright pure coal, free from earthy matter, and richer in 
carbon than the average of the coals of the western coal field. It is 
one of the best coals for manu&cturing purposes in this part of the 
basin. The only disadvantage it possesses is the considerable amount 
of imbibed moisture. There are a few thin laminsB of pyrites and hy- 
drous aluminate of silica {Pholerite,) in some of the joints, but on 
the whole, it is fireer from sulphuretted impurities than the majority of 
coals. 

The exact position which the Wolf Hill coal occupies in the Coal 
Measures is, as yet, problematical, but it must be towards the middle 
of the series. In the same hill, twenty-seven feet above the main bed, 
is a black dirt, which no doubt marks the place of a thin overlying 
coal. 

One and a half miles north-east of Wolf Hill a coal, said to be 
twenfy-fiix inches in thickness, is seen in the bed of a branch on John 
Watldns' farm; also, on John Boon^s &rm. It is supposed to be the 
same as the main Wolf Hill coal. A coal of similar appearance, qual- 
ity, and thickness occurs also in a ravine on the Smith Fuqua farm, 
three miles south of Wolf Hill, and two and half miles from Miller's 
mill, on the south branch of Panther creek. It is covered by seven 
and a half feet of shale. At a height of fifty to sixty feet above, a 
sandstone is seen in place, about twenty-five feet below the top of the 
lidga 

The wet and miry bottoms of South Panther, near Miller's mill, 
indicate the proximity of some considerable body of argillaceous shale 
in the neighborhood. Immediately under the mill on that creek seven 
feet of argillaceous shale are exposed, capped with ledges of sandstone, 
and resting on soft sandstones, visible in the bed of the creek. 

Two miles above Livermore, in Ohio county, a coal four feet four 
inches in thickness lies in the blufis of Green river, seventy feet above 
the river. This coal is equivalent to that in Everly's ridge, shown in 
section elsewhere in this report^ and is covered, like it, with thick beds 
of sandstone. 

The coal exposed in a hollow a little further up Green river, and 
about a quarter of a mile back fiN>m the river at the Woodward bank, 
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which may be traced through Muhlenburg and Hopkins counties, but 
lies low in the former county, under the Cypress flats; the line of frac- 
ture passing probably near Judge Eaves' sulphur spring, and crosang 
Pond river somewhere near the Fish Trap ford. 

Through the "Island District" there is a fine body of arable land, 
occupying knolls and gently rolling swells, elevated thirty to fifty feet 
above the flats. The soil is of the nature of the fine loams of the 
quaternary deposits of the Jackson Purchase, only rather more argil- 
laceous, supporting a heavy growth of Beech, intermixed with Poplar 
and Hickory, with an undergrowth of Pawpaw, Annana triloba* 

The ^^Thoroughfare," lying between Oreen river and Cypress creek, 
is heavily timbered with Gum, White Oak, &a It would make fine 
meadows, and would yield fine crops of com, but is not in cultivation 
fix)m being subject to overflow. 

An extensive, low, narrow gravel bank circumscribes the flats of Cy- 
press. Its course, fix)m the lower part of that stream, runs through 
McLean and Muhlenburg counties, keeping fix)m one to three miles 
distant fix)m Pond river, until it crosses that stream at Millport, run- 
ning thence fix>m one to three miles, on its west side, until it again 
reaches Pond river at Ashbysburg. This gravd bank has, undoubted- 
ly, been transported by currents established in the ocean at the time 
of the above mentioned disturbance, which rent assunder the Coal 
Measures in this vicinity, bringing the millstone grit and sub-carbon- 
iferous limestone to the sur&ce. 

At Davies' ridge sandstone and limestone, probably of the same 
date as those at South CarroUton, are tilted to the south-east, at an an- 
gle of lif to 15°, by the uplift in question. 

This Davies^ ridge sandstone, which is fifteen to twenty feet thick, 
affords an excdlent fireestone for building purposes, and lies conven- 
iently for quarrying. The limestone is here two to three feet thick, 
underiaid by yellow shales, including argillaceous iron ore; and the 
same limestone crops out in a field opposite Judge Eaves' house. In 
the hollow below his house, is the sdphur spring {nneviously mention- 
ed. Tested at the founiain head the ""Social Hill Mineral Water" was 
fi>und to contain, as its principal constituents: 

Free sulphuretted hydrogen, 

Bi-carbonate of soda and potash? 

Sulphate of soda, 
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A little chloride of sodium, and prol)ably 

Solphuret of sodium?* 

After being boiled down it effervesces fi^y with acids, and turns 
reddened litmus paper blue. It contains less lime than is usually 
found in Qrdinary well and spring water. It is, no doubt, a valuable 
water for the cure of diseases of the skin, tinea capitis, psora, chronic 
pectoral affections, as an anti-lithic, and a gentle laxative, and therefore 
beneficial in improving the general health in many chronic affections. 

On the north side of the above fault, towards the mouth of Cypress 
creek, dark shales and ironstones, including a bed of coal two and a 
half feet in thickness, basset in the banks of that stream. Fifteen 
feet of black shale, overlaid by ten feet of light grey shale, with clay 
ironstone, appear on the right bank of Green river, at the Livermore 
landing; under the black shale there is said to be an eighteen-inch 
coal under the bed of the river. These shales, ironstones, and coal 
are supposed to be of the same date as the shales, ironstones, and coal 
seen near low water of the Ohio river, at Coal Haven, and near the 
head of French Island, but this is, as yet, uncertain. 

At Mr. Samuel's, in the north-east part of McLean county, on Deer 
cfeek, about six miles above its mouth, three coals occur in a distance 
of dghty feet — ^the upper, two and a half feet, the lower, a thick coal 
struck at the bottom of the boring, reported five feet or more. But if 
this coal series should prove to be, as seems likely, fix)m the thickness 
and bearings of formations, a continuation of the Henderson series, 
immediately below the Ohio river at that place, then this lower coal 
must have increased in thickness above what it is in the Henderson 
shaft, or at the mouth of Panther creek, being, at the former place, on- 
ly four feet six inches ; at the latter, four feet two inches, provided its 
tiiickness, in the Deer creek borings, is correctly reported. The in- 
termediate coal is thin — only some one and a half feet — and lies not 
fiur above the main coal, (eight feet) 

•I had no nkro-pnuside of sodiam or other re-agent at that time, for determining the pres 
«Doe of nilphiiret of alkali, but the quantity of salphor present, as well as soda, indicate th3 
.probable pnaenee of solphuret of sodium. 



158 



GENERAL EEPOBT OF GEOLOGICAL BURVST. 



from the surfaoe, and a thin coal of one to one and a half feet 
occurs at a spring one foorth of a mile east of the Four Mile 
house, on the Moi^gantown road. 

A minute topographical surrey made in Ohio couniy, from Porter's 
landing by these various localities, would not only determine the true 
geological position of those numerous out-crops of coal above men- 
tioned, but unfold other important beds of coal, which there is reason 
to suppose both overlie and underlie the Austin coal. 

Between Harrison's and Culbertson's a sample of soil was collected 
for analysis, peculiar for the luxuriant crops of herd-grass which it 
bears; the soil is also well adapted for com, bui^ after a few years of 
successive crops of this grain, it is unproductive until sodded; sub- 
soiling and clover fallows subsequently turned in, would greatly im- 
prove such land. 

The approximate geological section obtained of the Green river 
bluffs, to the height of nearly three hundred feet, is instructive, and 
throws more light on the elements of the Coal Measures of Ohio coun- 
ty than any locality yet visited in that county. 

The only bed 
at present work- 
ed 18 the upper 
bed under heavy 
saadstone, at an 
elevation of two 
hundred and 
five feet above 
Green river. — 

Mr. Stephen 
Taylor works this 
bed to supply 
steamboats ply- 
ing on Green riv- 
er. 

Near ike top 
of a high ridge, 
one quarter of a 
mile west of this 
section, heavy 
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SECTION OF TAYLOR'S COAL MrptE— Continued. 1 

1 




1 


1 




i 

1 




Black Bhal«. 

Coftl 4 feet 6 to & feet 1 inch. 
fin tiUfi 

Sftodstone. 

Space ccncetled, 

Sltmioua shaks. 

Dorkibalei with iegregAlioni 
of oarbonate of iron. 

Black ihalf. 

Coal. 

Space coDcesled, 

aiuil«, wlUi illicioai iron ore. 

Black shale, 
CoaL 

3pftce concealed. 

Cod glomerate Uoieatonc or 

pi)<liJitig'8Conc> 
Shale. 
CoaL 

Liioeetone, 

Shale. 

Coat— ibickneaB not ktioinip 

Slope to Iqw water, wUh rock« 
cgnceaied. 

Orten river. 




m 




^B 


I 

4 


p 
6 








1. 


1 


91 




L. W. 


164 
144 

no 

66 

&3 
47 


1 1 


1 


1 1 


1 


1 1 


1 
















J J J J 






4 J J 
J J 4 J 


^^^= 






^ 










J g J J 






4 4^ 


4 4 4 4 




J g J 


J J J J 




■ ■ - — 






iBBm 












i^Ui-L^ 






i^Ul^L- 










^^^^^1 












i- i- i- L. 





















ledges of sand- 
stone are in place, 
inclosing a kind 
of ferruginous 
conglomerate and 
some masses of 
limestone ; and 
one mile north- 
east, in a ravine, 
ledges of con- 
glomerate lime- 
stone crop out 
seventy feet a- 
bove high water, 
covered by shale, 
with silicious iron 
ore. Coal appears 
here in natural 
out-crop in the 
bank of a branch, 
a few feet below 
the above lime- 
stone. 

In the east part 
of Ohio county, 
on the waters of 
Indian Camp 
creek, I had oc- 
casion to examine 
one of the most 
suspicious waters 
of this part of 
Kentucky, sup- 
posed by many 
to have caused 
the death of ma- 
ny cattle, with 
all the symptoms 
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of milk-sickness or trembles. Sulphuretted hydrogen, passed to sat- 
uration through this water, gave no indication of the presence of 
arsenic, lead, antimony, or any of these poisonous metals; but I 
found the water possessing strong astringent properties from the 
presence of sulphate of alumina and sulphate of the protoxide of 
iron, confirming the views heretofore entertained in r^ard to such 
waters, treated of at length elsewhere in this report 

This water issues from near the level of a thin coal lying some 
twenty-five feet beneath the general surface of the farming lands of 
this part of Ohio county, covered by two to three feet of black shale. 
On the divide between Indian Camp creek and Welch's creek are heavy 
ledges of sandstone, and on the south-east slope below some hydrated 
oxyde of iron; this surface ore is, however, too silicious to be a good 
and profitable working ore. 

Naut's coal, two miles south of Morgantown, lies on the waters of 
Sandy creek, fix)m ten to fifteen feet below the surface of the ground 
bordering on this branch. It is worked at present only by stripping. 
It is between three and four feet in thickness, and is in good repute, 
not only with the blacksmiths of the neighborhood, but with those of 
Simpson county. It is probably one of the lower coals of the basin, 
rising to the surface towards the south-eastern confines of the western 
coal field. 

Russey's coal, on Big Muddy creek, is supposed to be the same bed. 

No coal was struck in the distance of fifty-two feet, in sinking 
the public well at Morgantown; the material passed through was chief- 
ly sandstone, some of which was hard and quartzoee; impure lime- 
stone is also reported in this excavation. 

In the bank of Green river, at Woodbury, just below the conflu- 
ence of the two principal forks of this river, we obtained the following 
section : 
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SECTION AT THE FORKS OF GREEN AND BARREN 
RIVERS. 
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of Warren coun- 
ty, on the waters 
of Clay Lick 
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bors' fknn. 

There is said to be a two-foot coal in Warren county, which shows 
its out-crop on Lost creek, and was also seen on Indian creek before 
(fie dam was constructed below the mouth of Upper Ivy creek, in the 
neighborhood of Young^s. 

Limestone is in force on Swan creek, and can be found low down in 
mOBt of the exposed sections on Kay's branch, the tops of the ridges 
bdug capped with sanastones of the millstone grit series. At some 
botfities in tfalB Tidnity tfie limestone baa firequdntly a cong^omemtti 
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or pudding-stone structure. Above this limestojie, on the waters of 
Clay lick, seven miles above the mouth of Barren river, in Warren 
county, some tolerably good iron ore, of the limonite variety, was ob- 
served. 

The blacksmiths of Bowlinggreen obtain some coal on the waters of 
Little Reedy creek, but I have not yet had an opportunity of examin- 
ing it 

The ridges in the south-western part of Edmonson county, which 
give rise to the waters of Little Beaver-dam creek, are composed of 
sandstone of the millstone grit. Passing to the east, an abrupt de- 
scent of one hundred and eighty to two hundred feet leads into a beau- 
tiful valley, based on the limestone of the sub-carboniferous group, 
watered by Alexander's branch. On the declivity the oolitic beds of 
the sub-carboniferous group are in place. 

In the immediate vicinity of the Chamelion Springs the Pentremital 
limestone makes its appearance a few feet above the level of the miner- 
al spring, the surrounding hills being capped with sandstone of the 
millstone grit. 

The principal constituents of the waters of the Chamelion Springs, 
are. 

Small quantity of free sulphuretted' hydrogen; ^ 

Free carbonic acid gas; 

Sulphate of soda? 

Chloride of sodium; 

Bi-carbonate of lime; 

6i-carbonate of magnesia, a trace; 

Sulphate of magnesia, a trace; 

It is neutral to test paper. It does not appear to contain siilphuiet 
of alkali, since nitro-prusside of soda produces no perceptible effect on 
the unconcentrated water, and when boiled down until all the free car- 
bonic acid has escaped, and the whole of the carbonate of lime and 
magnesia is deposited and separated by filtration, no effervesence was 
observed by the addition of nitric acid. 

Where the water runs off over leaves and other vegetation three dif- 
ferent sediments subside — one is black, one purple, and the other 
white. The white sulphur water, near by, seems to contain less sul- 
phates but more chloride than the other spring, and deposits only a 
small light-colored sediment. 
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I also tested, partially, a sample of the chalybeate water owned by 
Mr. Swinney, one and a half miles from the Chamelion Springs, brought 
to me for examination. Its principal constituents are, 

Free carbonic acid gas; 

Bi-carbonate of the protoxide of iron; 

Bi-carbonate of lime and magnesia ; 

Small quantities of chlorides, probably chiefly chloride of sodium. 

It has a slight oily looking scum, which collects on the surface, due 
to a film of petroleum. 

There is a feeble chalybeate water also on the Chamelion Spring 
property. 

Between this locality and Brownsville are alternations of sandstone 
and limestone, with a conglomerate resting immediately on limestone, 
within a mile of Brownsville. The conglomerate can be traced on the 
north side of Green river, between two and three miles, to a school 
house on the top of the hill, on the Litchfield road. From this point 
table land, resting on sandstones of the millstone grii^ extends for 
dght miles in a northerly direction, when there is a descent to the val- 
ley of Nolin creek, of over two hundred feet; more than three-fourths 
of this is limestone, with some alternations of sandstone and chert 
The bed of Nolin creek, near the northern confines of Edmonson 
county, is Pentremital and Archimedes limestone. 

Several beds of valuable iron ore are interstratified with the feiru- 
ginous shales in the sixty or seventy feet of the upper part of the sec- 
tion of the Nolin ridges. It is firom this source that the Nolin Fur- 
nace was to be supplied with iron ore, but the death of one of the own- 
ers of the property prevented the continuance of the enterprise. 
There is also a valuable bed of workable coal in the same hills. 
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APPROXIMATE SECTION OF THE flEOLOOICAL FORMA^ 

TIONS OF THE NORTHERN PART OF EDMONBON 

COUNTY, ON WATERS OF NOLIN CREEK. 
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The black Bhftle, 
with cart)oiiate of 
iron, Ijring be- 
tween two hun- 
dred and two hun- 
dred and twenty 
feet above Nolin 
creek, is proba- 
bly the equiva- 
lent of the shale, 
including ore, no- 
ticed as occur- 
ring on Ghreen 
river, bdow its 
confluence with 
Barren river- It 
occupies, moreo- 
ver, nearly the 
same geolo^cal 
horizon, with rei^ 
erence to the dis- 
tance above the 
upper grey lime- 
stone, that the 
fossiliferousaigil- 
laceous iron ore 
does, situated ^ 
bout a mile to the 
north-west of the 
section here giv- 
en. At that lo» 
cality considecBr 
ble carbonaceous 
matter is dissem- 
inated, and the 
ore bed is over- 
laid by a sdufl* 
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AfFROXTMATE SECTIOK IN EDMONBON CO —Continued. 
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matter, is two feet thick; and another six-inch bed of ore skims the 
tops of the highest points of the ridges, some ten to fifteen feet high^ 
iDthe section. 

Only an i^proximate analysis has been made of one of these ores, 
wbidi is essentially a carbonate yielding 54 per cent of protoxide of 
izoD, eqwl to 41.1 per cent of metallic iron. 

A lenaikable feature in the geology of Bdmoaaan wonty is wit>- 
nessed at the mouth of Dismal creek, between two and three o^es east 
of north of the above section. One hundred and fifty-five feet of 
pebUy MiriMone and conglomerate i^pears here in vertical escarp- 
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menty (see plate No. 6^) resting on Archimedes limestone^ similar to 
the rocks at the base of the section just presented, and occupying, 
therefore, the place of the alteruations of limestone, sandstone, chert, 
marly shales, and coal of that section. We are led to infer, &om this 
local modification of the order of superposition, either that the hori- 
zontal continuity of the strata of deposition was interrupted at the 
mouth of Dismal creek, and some very local cause operated to pro- 
duce an entirely difierent sediment from that accumulating to the 
south, or, what is perhaps more probable, powerful local currents, 
sweeping over this point, first carried away some one hundred and fif- 
ty feet of the original material forming the ocean^s bed, the denuded 
space being subsequently filled in with sand and, gravel, when the 
force of the rushing waters was in some measure retarded. The very 
local position of the conglomerate, at the base of our Coal Measures, 
and its prevalence in the vicinity of the principal water courses, in 
valleys along which we might expect ancient currents to have been 
directed, lends probability to this latter conclusion. It is to sim- 
ilar causes that I am disposed to attribute the fact that the lower coal 
beds are often irregular in thickness, or entirely cut oflf, in the imme- 
diate vicinity of the conglomerate. Such strong currents were un- 
doubtedly established by extraordinary upheavals, and changes taking 
place at that period in the bed of the ocean. These disturbances and 
denuding causes also explain those abrupt attenuations sometimes no- 
ticed near the conglomerate, particularly where the strata are thrown 
into anticlinal folds. At several localities in this neighborhood coal 
naptha, or petroleum, oozes firom near the place of one of the coals of 
this part of Edmonson county, which, after becoming inspissated, 
forms a kind of consistent mineral pitch or coal-tar. It yielded, by 
approximate analysis, as follows : 

Specific gravity, 1.362 

Total volatile matter* 59.7 

Coke, - . - - 40.3 

100.0 

Moistore, •••• 0.0 

Volatile combosUble matter, 58.7 

Fixed carbon* 14.3 

26.0 

lOM) 
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Two coals taken from different localities whence this mineral pitch 
occurs yielded, 

Specific gravity, 1.291 

Ut. 2d. 

Total volatile matter, - - 40.0 45.2 

Coke, (unchanged,) 60.0 54.8 

100.0 100.0 

Ut. 2d. 

Moisture, 3.0 4.7 

Volatile combustible matter, - - . . 37.0 36.5 

Fixed carbon, 40.0 53.8 

Ashes, 20.0 5.0 



100.0 100.0 

On the south side of the ridge dividing Nolin from Daviess' branch 
coal-tar oozes from under and out of a five and a half fpot (5i) coal, ex- 
posed in a good natural section, forty-five feet above a dark grey lime- 
stone, and sixty feet under a bench of sandstone; also on the north 
side of the same ridge, from under ledges of sandstone. Here no 
coal is visible, but it is probably the place of another bed of coal. 
Twenty feet above a cliff of conglomerate, and probably on the same 
geological horizon as the last mentioned locality, on Mr. Morris' prop- 
erty, in the western part of Edmonson county, near the head of Buf- 
&lo creek, the same material percolates from the earth. 

From the frequent occurrence of this material in Edmonson county, 
I am disposed to think that coal, suited to the production of burning 
and lubricating oils, and Parafiine or paranapthaline, may be found by 
a minute survey. The crude material, when freed from adhering 
earthy impurities, is used by the inhabitants for greasing wagons, 
pitching boats, and other such purposes, since it can be collected both 
in the liquid and solid form. 

The lowest bed of "mountain ore," lies forty to fifty feet above 
the grey limestone measures, with disseminated shale, three feet five 
inches, to four feet bix inches. It is rather more earthy than the mid- 
dle bed, twenty to thirty feet higher in the hills. This bed, with dis- 
seminated shale, is some two feet thick, and the top hill ore, ten to fif- 
teen feet higher in the section, is only four to six inches thick. The 
lowest of these beds lies fifteen feet above a bench of sandstone^ but, 
until accurcLte levels are carried over the county, by the detailed sur^^ 
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vey, it is difficult to say whether this is the upper or lower bench of 
sandstone; if above the upper bench, then there is one more ore bed 
than is represented in the provisional section heretofore given. 

Judging from the strike-line and dip of the formations on Nolin 
and Buffalo creeks there are doubtless out-crops of both ood and iron 
ore to be found on Bear creek, but these I have not had an op- 
portunity of investigating. The best soil of the table land of Ed- 
monson county supports a growth of white and black oak, hickory, pop- 
lar, and dogwood. The second rate table land soil is indicated by a 
growth of "spotted'* red oak, Quercm cocdnea? -These table land* 
coal measure soils^ may be considered the prevalent soil of Edmonson 
county, being much more extensive than the bottom landfe, which derive, 
locally, a portion of their ingredients from the intercalated beds of sub- 
carboniferous limestone that crop out at the base of the hills. The 
Edmonson county soils are well adapted to the growth of flax. TBey 
also produce good crops of small grain and fine tobacco; they are not', 
so well suited for corn crops, which soon exhaust them. 

Sandstone, suitable for hearthstones, crops out a little above Daviess* 
branch, lying in beds from six inches to two feet, and dipping from 
1^ to 2° south, 80^ east, which assumes, however, a much higher angle 
of some 10° further down the branch, where there is a local wave of 
the strata. 

On the waters of Buf&lo and Calloway creeks, beds of hydrated 
brown and yellow oxide of iron occur, apparently of good quality, but, 
as these have not yet been fairly opened, I am unable, at present, to re- 
port particularly in regard to them. 

High cliflfe of conglomerate, 150 to 170 feet in thickness resting on 
limestone, similar to those on Dismal creek, occur on the head waters 
of Buffalo, at the base of which issues the "Big Spring," giving origin 
to that creek; and flowing off over buff beds of Archimedes and 
oolitic limestone. 

Thirty-five feet under this comes in a bed of black shale and fire- 
clay which lies in the bed of the creek. The black shale has been mis- 
taken for coal. It is possible that between the shale and fire-clay there 
may be a bed of coal of a few inches in thickness, equivalent to some 
of the thin Al seams found in the vicinity of Stevensport, in. Breck- 
inridge county; but it is improbable that any bed of coal of practieal 
value will be discovered n» low down in these bills. 
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' The conglomerate can be traced, in a direction west of south, to the 
descent from the table land down to Green river. 

On the south side of Green river the platform of limestone, forming 
the descent into the Mammoth cave, is two hundred and thirty-two feet 
above Green river. 

The entrance to the cave, being thirty-eight feet lower than this bed 
of limestone, is one hundred and ninety-four feet above Green river. 
In the above two hundred and thirty-two feet, there are several heavy 
masses of sandstone, viz: at one hundred and twenty-five, one hundred 
*and forty-five, one hundred and fifty, one hundred and sixty, and two hun- 
dred and fifteen feet, but it is probable that most of these have tumbled 
fipom higher portions in the hill, as no alternations of sandstone have 
been observed at these levels in the cave. From an elevation of fi'om 
two hundred and forty to two hundred and fifty feet, the prevalent rock 
is sandstone without pebbles, which can be seen extending up to three 
hundred and twelve feet to the foundation of the Cave hotel. The 
united tibickness of the limestone beds on this part of Green river, is 
about two hundred and thirty feet, capped with eighty feet of sand- 
stone. About midway of the section on this part of Green river, 
are limestones of an obscure oolitic structure, but no strue oolite 
was observed. Many of these limestones are of such a composition 
as to be acted on fireely by the elements of the atmosphere, which, 
in the form of nitric acid, combine with the ^rthy and alkaline bases of 
calcareous rock, and give rise to the formation of nitrates, with the 
liberation of carbonic acid; hence the disintegrated rubbish of the 
caves yields nitrate of potash after being treated with the ley from 
ashes and subsequent evaporation of the saline lixivium. The won- 
derfully cavernous character of the sub-carboniferous limestones of the 
Green river valley, and, indeed, of these particular members of the 
sub-carboniferous group, throughout a great part of its range in 
Kentucky and Indiana, is due, in a great measure, to this cause, to- 
gether with the solvent and eroding effects of water charged with car- 
bonic acid. The ^'Rock-Houses" frequently encountered both in this 
formation and in the limestones of Silurian date, are produced by 
similar causes; the more easily disintegrating beds graduaUv crumbling 
away, while the more durable remain in overhanging led^. 

By the oxidation of other elements, sulphates of oxide of iron and 
aikaliea result, which, by double decomposition, with carbonate of. lime, 
'22 
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give rise to tiie formation of gypsam, which appears in the form of 
rosettes, festoons and various other imitatiye forms on the walls and 
ceiling of the caves. Crystallizations of sulphate of soda, and sul- 
phate of magnesia are not uncommon, both in some of the caves and 
in sheltered situations under shelviag rocks. 

A few fossil brachiossse and polypiferse occur in the limestone of this 
part of Green river, but they are by no means abundant 

These cavernous limestones of the sub-carboniferous group overlaid 
by sandstone, which is occasionally pebbly, extend to the line of Bar- 
ren and into Hart counties. 

In Grayson county a tongue of the Coal Measures stretches away to 
the east, forming an irregular ofifeet from the general contour of the 
western coal basin, as it sweeps round finom Green river. In a general 
northerly course, towards the Ohio river, extending even on to the 
waters of Roundstone creek, in the north-western part <^ Hart county. 

The Grayson Springs issue fix)m fissures, in the Archimedes and Pea- 
tremital limestones. In a level area of about one and a half acres, be- 
fore the grass was sown, Mr. Clarkson says he counted one hundred and 
twenty-six springs. An amphitheatre of hills about eighty feet in 
height, surrounds this area on the south-west, south and south-east, with 
a beautiful grassy slope descending towards the various oatbursts of 
mineral water. These are known by different names, the most impoi^ 
tantof which I tested with various chemical re-agents at the fountain 
head. 

The ^Oentre Spring" had a temperature of 62° F., the air being 75° 
F. at the same time. I found it to contain: 

Free sulphuretted hydrogen; 

Free carbonic acid; 

Bi-carbonate of lime; 

Bi-carbonate of magnesia; 

Chloride of magnesium; 

Chloride of (sodium?) 

Sulphate of magnesia; (epsom salts) 

Sulphate of (soda?) 

Nitro-prasflide of sodium gave only a faint trace of sulphuret of 
alkali. 

The ^^Macatine Spring" contains the same ingredients, but the dilo- 
ridee are more abundant than in the ^Oentre Spring." The sediHieBt 
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(Ml the sandstone rock with which this spring is walled up, is of a deep 
pink puiple. 

The ^^Moreman Sprii^*^ has aboat the same qnantity of chlorides as 
the Centre Spring, but iiie firee sulphuretted hydn^en and caibonic acid 
aare more abundant and escape more freely. 

The ^Stump Spring'' is one of the strongest of the springs^ both in 
sulphuretted hydrogen, sulphates and chlorides. 

It has been the impression that these mineial waters contained proto- 
caibonate of iron. No indication of this metal, either in the state of 
piotoxide, or peroxide, could be detected in the unconcentrated waters, 
either by hydro^ulphuret of ammonium, ferrocyanide of potassium, 
gallic acid, nutgalls, or ammonia. Indeed iron and sulphuretted hydro- 
gen are incompataUe, except in an acid solution, and even in this case 
solphnr is rapidly precipitated if the iron exists in the state of sesqui- 
<»dde during its reduction to protoxide. The sediment in the Moreman 
and Stump Springs is white. This white sediment, when treated with ni- 
tne acid, gave a copious precipitate, in neutral solution, with oxalate 
of ammonia, a whitish precipitate with acetate of lead, and a white 
pieoipitate with nitrate of baryta. It is probable that it is originally 
a solphuxet of calcium, which, after oxidation or treatment with nitric 
aoid, becomes sulphate of lime.* The solution of this sediment also 
gave oTidence of tiie presence of magnesia by the crystalline precipi- 
tate produced by the addition of phosphate of soda and ammonia. 

The medical properties of these waters are diaphoretic, aperient, and 
aAtiHM>rfoutic. To pronounce on their effects on the glandular sys»- 
tem, which depends principally on the presence of iodine and bro- 
mine, it would be necessary to eTapomte several gallons of the war 
tcr nearly to dryness, and remove the earthy salts with pure carbon- 
ate of potash and alcohol, before applying the appropriate re-agents 
to detemdne the presence of these Momenta This is a tedious and 
delicate operation^ which can be acctoekplished satis&ctexily only in a 
liboittlMy, and ^tntist^ a plentiful supply of the^^ water! at band. 

The piBcnliar qualitieB <tf these mineral waters; the beaotifulkcatioa 
of tto^i^j^ga; the taste with wMeh the gnrandsace^laid o£^ fa^tiier 
lAStt the extetuihN^ ai^d eMifortabte anangettieiits of the establishiMBiv 
and the MoMinlodating dispoiotiott of Messrs. Gla&sml&Hemdoi^ 
propiietGrs^ render the Grayson ^flrfiqgs a^ plade of gieit sMsMtiod te 
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inTalids in search of health, as well as tiiose desm)us of seeking amuse- 
ment and recreation in an agreeable summer retreat 

The Encrinital beds associated with the Archimedes limestone, under 
the Catholic chapel, are rich in remains of crinoidea, one of which 
is figured and described by Professor L. Yandell in the July num- 
ber of Silliman's Journal, page 136, under the name of Adocrinus 
Shumardi 

On the waters of 6ilden*s run, a branch of Little Clifty, on land 
owned by Robert Good, there is a mineral spring containing the same 
ingredients as the Grayson Springs, and close by is a chalybeate water, 
containing, besides proto-carbonate of iron, some sulphates, but no firee 
sulphuretted hydrogen. 

The Reedy Hills, in the south-west part of the county, dividing the 
waters of Bear creek and Caney creek, are, propably, the highest 
ridges in this county. They are composed chiefly of sandstone, with 
marly shales and limestone at their base, on the east side, known more 
particularly as the ^^Caney Ridge." These marly shales have been a 
great resort of buffalo in early times, and the cattle and deer, in the 
first settlement of the country, licked enormous holes into the bank 
at various places — no doubt owing to the presence of certain saline 
matter in these deposits. No very good exposures have yet come un- 
der my observation in these ridges, but^ so fSsur as I have seen, there is 
a great analogy in ilieir formation and those hitherto described on the 
waters of Nolin creek and Daviess branch, leading me to suspect the 
occurrence of equivalent coal beds, and perhaps ore also, as ochreous 
shales were noticed in some of the ravines; but whether the coal and 
ore are of workable thickness, and of good quality, remains to be de- 
termined. Those out-crops of coal which I have as yet seen on the 
waters of Caney, are only fix)m eighteen to twenty-two inches thick; 
one of these was a very hard, black, slaty coal, eighteen inches thick, 
somewhat similar in appearance to the Breckinridge coal. 

The upland of this part of Grayson is better adapted for grazing 
farms than for raising com, which succeeds much better in the more 
calcareous soil overlying the sub-carboniferous limestone and marly 
shales tha^ «rop out in the low grounds. Wheat, however, grows well 
on the new grrand. On Mr. Hay's upland iarm wheat weighing six- 
fy-six pomidB to the bushel was raised. 

Large masses of hydrated oxyde of iron were observed on a hill on 
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the waters of Clifly, in Giayson county, on the property of Isaac 
Craig. A good deal of this surface ore, where it lies in connection 
with sandstone towards the top of the hill, is somewhat silicious, but» 
as the Archimedes limestone comes out a short distance below, in the 
same hill, there is reason to believe that the ore will improve when the 
banks are fairly opened, and may very likely be traced into fissures of 
the underlying limestone, since surface ore is visible over one hundred 
to one hundred and fifty acres of ground, with a imiform bearing; at all 
events this locality is well worthy the attention of those wishing to 
embark in the iron business. 

The falls of Rough present a very interesting exposure of highly 
foesiliferous Archimedes and Encrinital beds, affording also a great va- 
riety of well preserved corals, allied to the genera Gorgomoj Retaporoy 
FrniesteUa, 4*c., overiaid by thin-bedded sandstone, thus: 

Feet. Inches. 

Brown^ yellowish, grej» thin-bedded, schistose sandstone, - 4 6 

Compact, light-brown and greenish-grey Archimedes limestone, 

and other fossils, 2 6 

Dark shales, with tlun layers of Spirifer and Archimedes lime- 
stone, 3 

Compact, rough-surfaced, brownish-grey Spirifer limestone, con- 
taining fish teeth, and a lyra-shaped reticulated coral, 9 to 10 

Dark shale, 4 6 

Daik grey earthy limestone, alternating with thin layers of dark 
shale, fiill of reticulated corals, Encrinites, Archimedes, and 
Productus, 4 

Dark light-grey limestone, containing Encrinites, Archimedes, 

and other corals, extending to low water of Bough creek, - 1 

20 4 

The beds between two and five feet above low water are the richest 
in Encrinites; Spirifers and other brachiopodse are most abundant in 
the layers between nine and t^n feet above low water, associated with 
Agassizocrinw camcus, and teeth of sauroid fishes. 

One and a half miles south-east of the falls of Rough, a two-foot 
coal occurs high in the hills, on ilie property of Mr. McClairen, about 
two hundred and sixty feet above Rough creek, thus — ^the numbers 
lepiesenting the height at which the rocks were found cropping out in 
the hills above Rough creek: 
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Feei. 

348. Summit level above the ooal bank. 

280. Sandstone, three feet thick. 

274. Dark schistose shale, three feet thick. 

27t. Black sheety shale, two feet thick. 

269. Coal, two feet thiek, dipping N. 60** W. 

267. Fire-clay, two feet seven inches. 

230. Oreen and grey mariy shales, underlaid by upper buff limestone. 

201. White limestone. 

176. Lower buff limestone. 

111. White limestone. 

7 1 . Oolitic limestone. 

15. White limestone in bed of Pleasant run. 

0. Archimedes and Encrinital limestones, a» in previous section. 

At Smith's spring a coal lies some fifteen feet higher thui at Mo- 
Clairen's, with solid ledges of sandstone five feet above it It is prob- 
able tiiat both coals occupy the same geological position. 

Several out-crops of thin coal occur on the headwateis of Rock 
lick creek and Panther creek, from six to eighteen inches Vbioky atoe^- 
on Tar ctee^. On ilie latter stream there is al^ an oozing of coal-tar, 
which will, according to Mr. Ryan, sometimes yield neariy a barrel in 
twenty-four hours. It hardens by exposure into a tough, pitchy 
substance like i^st heretofore described as occurring ia Edmonson 
county, on the waters of Nolin. The same substance percolates fimii 
the lower part of the sandstone cliff at the Tar Spring, in Breckin- 
ridge county, and several feet of the equivalent sandistone further 
down the railroad is saturated with it At the base of this cliff a 
milky looking mineral water issues, contaixang 

Bi-carbonate of lime and magnesia; 

Sulphates of (soda, magnesia, and lime?) 

Chlorides of sodium and magnesium, in small quantity. 

The celebrated Breckinridge coal mine lies from three to four miles 
west of south from these Tar Springs, in the edge of Hancock and 
Breckinridge counties, and between eight and nine miles from Cloveiv 
port, on the Ohio river. The height ^f the ridges in the neighbor- 
hood of these mines are fix)m four hundred and twenty-five to four Hun- 
dred and sucty feet; the Breckinridge coal lying about ninety-five feet 
under the smnmits of the main ridges. The dip is west fixmi three d£ 
four inches to one hundred feet, or from thirteen to twenty-one feet in a 
mile. The coal varies in thickness from three feet six inches to twen- 
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ty-two inches, and runs down, I understand, in some places as low as 
sixteen incdies. At the face of the coal, in rooms leading from entry 
No. 8, where I had an opportunity of measuring it, I found it to be 
fix>m thirty-one to thirty-two inches. The roof is a brown sandstone, 
with coaly and feiruginous matter irregulaiiy disseminated. Locally 
«few inches of shale intervene between the coal and sandstone; the 
ioor is fire-clay, with a thin band of ironstone running in it three or 
four inches below the bottom of the coal. 

The coal has a wonderful degree of compactness and tenacity, so 
that it is difficult, even with a ponderous hammer, to effect a cross 
fiaoture; though it splits with tolerable &cility in the direction c^ the 
lanunation. The splinters flying firom the firacture are exceedingly 
ahaip, so that they cut the flesh wherever they strike fair. These 
I»opertie6 enable it to stand handling and atmospheric agencies with 
as little loss as any coal that has come under my observation. 

Numerous remains of fossil Lepidodendron may be observed on the 
fior&ce of the horizontal partings, which are often coated with thin 
Isfliinad of iron pyrites. So frequent is the occurrence of the com- 
piQSSed remains of leaves and limbs of these arborescent Lycopodiaese 
in the very substance of the coal itself, that but little doubt remains 
in my mind that the peculiar chemical properties of this coal, and its 
consequent adaptation to the production of certain oils, benzole, and 
coal wax, &c., are due to its having been chiefly derived firom forests 
of Lepidodendrons and resinous trees. 

It has been suj^sed that a bed of bituminous coal, four to five feet 
in thickness, lies some one hundred feet below the Breckinridge coal, 
eqnii^ent to the main Hawesville bed. Of this I have, at present, 
no evidence. Until the detailed geologico-topographical survey has 
hem carried over this part of the Stale, I could not decide positively 
on this subject; but my impression is, so far as I have yet explored 
the country, that the Breckinridge coal will be found to occupy a geo- 
iogical position inferior to the Hawesville, or it may possibly be its 
equivalent; if inferior, then it seems to be represented, on the Ohio 
river sections, by one (^ those imperfect coal seams (^^coal dust'') lying 
there, fiK>m sixty to one hundred feet below the main Hawesville coal. 
I have been led to this conclusion from approximate measurements 
made .from oertain limestones to these different coalb. The provisional 
pHs&m on dingram No. 4 fives my present views in regpod to the 
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order of superposition of the different strata and associate coals in 
Breckinridge and Hancock counties, which I submit as a temporary 
suggestion for further elucidation of these deposits, with this remark, 
that there is one space in the section, as yet problematical, both as to 
thickness and lithological character, i. e., the space above the Tar 
Spring sandstone, and under the marly shales below the slide at the 
Breckinridge mines. That space, doubtless, contains a coal, but in 
all probability not of woikable thickness — as I know of no instance of 
the existence of a workable coal below the above mentioned shales and 
overlying limestone which are in place in the cut of the railroad between 
the Slide and the Scale House. The Breckinridge coal will, probably, 
prove to be the lowest workable coal on the eastern side of the basin. 
It is in clearing up and solving just such important, practical, geologi- 
cal problems as these that the State is to derive so much benefit from a 
thorough detailed survey of its coal fields. 

In the hills in the neighborhood of Hawesville, I obtained tolerably 
satisfactory sections of two hundred and seventy feet of the strata 
overlying the main Hawesville coal, which show four beds of coal ; 
the first above the main Hawesville coal, being nineteen inches thick, 
the second eight inches, the third sixteen inches, the fourth thirty-five 
inches. None of these coals correspond either in quality of coal, 
thickness, roof or position above the sub-carboniferous limestone, to the 
Breckinridge coal. 

Sections obtained at the Reverdy and Lemon coal banks, and borings 
made under the Cannelton coal have made us acquainted with one 
hundred and ninety feet of the strata underlying the main Hawesville 
bed, in the immediate valley of the Ohio, showing one bed of coal of 
ten inches, and two "coal dusts" of eighteen and twenty inches each. 
The space between the eighteen-inch coal dust and the limestone un- 
derlying the conglomerate is within a few feet of the distance between 
the Breckinridge coal and an apparently corresponding limestone; 
hence the inference which has led to consider this to be probably the 
place of the Breckinridge coal. 

In a former part of this report I had occasion to bring forward proof 
of the denudation of carboniferous strata in the vicinity of conglom- 
erate. 

Half a mile above Hawesville fifty feet of conglomerate presents 
itself near the base of the hills, affording evidence of currents flowing 
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i& tibe course of the bed of the Ohio valley^ which may lend proba- 
bility to the idea of these ^^coal dusts" being either eroded coal beds 
swept by these currents, or the debris of coal beds re-deposited not far 
from their original position. 

The following is an average of four analyses of the Breckinridge 
coal: 

Specific gntTitj, 1.339 

Total TolatUe matter, 63.87 

Coke, (unchanged in form,) 36.13 

100.00 

Mobture, 1.44 

Volatile combustible matter, 62.40 

Hxed carbon in coke, 28.20 

Ashes, (&wn colored,) 7.96 

100.00 
The Breckinridge coal exceeds, in the amount of volatile matter, 
any coal which has yet been analysed from Kentucky— containing 
even more than the Hillsb(»:o coal, of Nova Scotia, or the Cuba As- 
phaltum; and an analysis of Breckinridge coal recently sent me from 
the mines, gives, within a fraction of a per cent, as much volatile mat- 
ter as the Bedhead coal, of Scotland, hitherto considered the most pro- 
ductive in oily and waxy products. 

The experiments which we have made upon the Breckinridge coal 
prove, however, that not only the amount of volatile matter varies 
very much, but also the nature of the volatile products vary with the 
d^ree of heat employed, and the rapidity with which that heat is ap- 
plied. If the heat is moderate and gradual, the quantity of the liquid 
hydro-carbons or of oily products are greatly increased, at the expense 
of the permanent gaseous carburetted hydrogen. 

By operating on half a pound of the Breckinridge coal at low and 
very gradually increasing heat, we obtained, 

Ounces. Grammes. Per cent. 

Of crude dls, 3.25 — 77.20 — 30.6 

Ammoniacal liquid, .60 •— 14.97 •— 5.4 

The crude oils, by standing, separated into two distinct products, of 
different specific gravity — a light oil of deep red color, -Jiaving a boil- 
ing point of 198^, weighing two ounces; and a gelatinous or crystal- 
line masB of the consistence of magilp, weighing 1.25 ounces. This 

28 
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last contains an oil, (naphthaline?) and a waxy product^ either paraffine 
or paranaphthaline — ^most likely the latter; but we have not yet had 
time thoroughly to investigate its properties or composition. The total 
amount of crude oils which this coaJ yielded, from an experiment even 
on this small scale, would be equal to a little over one hundred gallons 
to the ton of Breckinridge coal of two thousand pounds. 

By simple distillation the light oil (eupion) can be partially purified, 
and subsequent treatment with sulphuric acid, caustic potash, and re- 
distillation render it almost colorless; it has the odor of naptha, is 
very limpid, and can be burned in lamps with high chimneys and good 
draft. 

In connection with this subject I would here remark, that though 
we know, from having detected unequivocal organic structure in coal, 
by aid of the microscope, that it is derived from wood, so that we can 
even, in some instances, refer to the very tribe of plants from which 
it has been produced; and though we are acquainted with the ultimate 
elements of which the coal is composed, and numerous proximate prin- 
ciples which can be extracted from co^\ by causing these elements to 
unite in diflFerent proportions, by various modes of destructive distilla- 
tion, and other chemical processes; and though we can trace certain 
analogies in the changes which moist vegetable matter undeigoes, be- 
fore our eyes, by smothered combustion, or by exposure to an elevated 
temperature, under pressure and out of contact of air, still we have a 
great deal to learn, both from chemistry, fossil botany, and geology, 
before we can understand fully the precise changes which have taken 
place. How such a vast amount of vegetable organisms can have accu- 
mulated; how much of the multiplicity of shades of diflFerence discov- 
erable in the composition of coals, and the infinite variety in the 
quantity and quality of the proximate constituents they yield, is at- 
tributable to peculiarities in the various extinct genera of plants from 
which they have been derived; how much is due to modifications in 
the fossilizing process, and how much to temperature, particularly 
when we can observe very decided and remarkable local differences in 
chemical composition in the same bed of coal, even in short distances 
along its range. 

The following is an analysis of the main Hawesville coal, specimen 
taken from the new entry made by the Messra. Hawes, pf Hancock 
countv: 
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Specific gravity, 1.397 

Total volatile matter, 47.0 

Coke, (swells up slightly in coking, with a slight disposition to cake,) • 53.0 

* 100.0 

Moisture, 8.0 

Volatile combustible matter, 39.0 

Fixed carbon in coke, 46.0 

Ashes, (white,) 7.0 

100.0 
For rapidity of ignition this coal takes a high rank, bringing a boil- 
er into steady action in about half an hour. For completeness of com- 
bustion, or freedom from waste in burning, it takes rank far above the 
average of coals, leaving only about 6.5 to seven pounds of unburnt 
coke in the grate, when, under the same circumstances, Pittsburg coal 
leaves over nine pounds; Cumberland coal over forty -three pounds, and 
Beaver Meadow from one hundred and seven to one hundred and 
twelve pounds. For maximum rapidity of evaporation it also ranks 
above the average of coals, converting into steam, in one hour, 15.5 
cubic feet of water, while Pittsburg coal, under the same circumstances, 
only evaporated 10 cubic feet, and Beaver Meadow 13.47 cubic feet. 
In consequence, however, of the amount of fixed carbon being several 
per cent below that in the Pittsburg coal, it falls below that fuel in 
evaporative power, under equal tveighU^ i. e. one pound of Hawesville 
coal will evaporate 7.34 pounds of water at 212°, while one pound of 
Pittsburg coal will evaporate 8.2 pounds. 

An abrupt dislocation and fault of the Goal Measures between the 
upper and lower Trabue entries, elevates the main Hawesville coal ab- 
ruptiy from sixty to seventy feet. This up-cast, together with the 
north-westerly dip of the measures, brings the main coal, approximate- 
ly, from eighty feet, which is above low water at the Trabue entry, to 
one hundred and seventy feet above the same level at the upper Tra- 
bue entry, while at the Cooper entry it is fifty-five feet; about thirty 
feet? at the Mahan & Tyler entry; thirty feet below low water at the 
New Hawes entry; and seventy to eighty feet below low water on the 
Indiana shore, near Judge Huntingdon's residence, where the nineteen- 
inch coal, overlaid by black shale, lies within five feet of low water. 
Above ^{iwesville, at the Reverdy entry, the same bed is elevated 
one hundred and eighiy-three feet above low water, and at the Lemon 
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entry, a little higher up, on the Indiana side, it is one hundred and 
ninety feet^ and two hundred and fourteen feet at a difl^ (in Mockasin 
track ridge?) about half a mile still farther up the liver; at Cannel- 
ton it is one hundred and sixty-five feet above low water. 

At these different openings the coal varies firom two feet and a half to 
three feet ten inches or four feet It has usually a roof of sandstone, 
with interpolations of shale (^^grey metal,'') which passes, however^ 
locally into indurated argillaceous shale, in this respect corresponding 
with the Bell coal of the Tradewater country, in Union county. By 
approximate measurement it lies firom one hundred and forty to one 
hundred and fifly feet above the top of the conglomerate, and ftbout 
two hundred feet above the limestone underlying the conglomerate in 
this space. As previously remarked, no workable coal has yet been de- 
tected in the immediate vicinity of the Ohio; only two *^coal dusts*' 
of eighteen and twenty inches each, and a ten-inch coal, the interven- 
ing spaces being from forty to sixty feet One, or perhaps two, of 
these will, I believe, be found to be workable beds, followed in the line of 
dip further within the coal field, and even along the strike-line, re- 
mote fix)m the course of the currents which swept locally over these 
Lower Coal Measures, and ultimately transported the coarse sand and 
pebbles which went to form the conglomerates. 

In the two hundred and ten feet of space lying in the hills above 
where the main Hawesville coal has sunk below the level of low water 
of the Ohio river, four beds of coal have been noticed, as here- 
tofore alluded to, of 19.8, 16, and 81 inches in thickness, in the 
ascending order — ^the lowest being seventy-five to eighty-fiVe feet 
above the main coal, the other spaces being 21.5, 68.5, and 31.5 feet 
The top hill, or tbirty-one-inch coal, has a clay parting of one foot, 
and may possibly be two beds, which diveige and become distinct in 
the interior of the coal field. This bed is overlaid by nine feet of 
limestone, with the interposition of two feet of shale between it and 
the coal. The twenty feet of shale immediately overlying the eight- 
inch coal, contains considerable quantities of clay ironstones. This 
coal and shale, with ironstone, may perhaps prove to be the eastern 
representative of the ^^ce House" coal, shale, and ironstone, of Un- 
ion county. This remark I throw out, at present, as a mere sugges- 
tion for future investigation. 
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The upper bed ol ooal, oTedaid by limeBtoDe, shows itself on Lead 
oreek, in Hancock county, about one hundred and five feet above a 
fouiteen-inch band of ironstone in its bed; also, on the Stump branch 
of Yellow creek, where there is a band of ironstone two to two and a 
half inches, struck in a well sunk by Robert Estis. 

In Hancock county, fiye miles west of Hawesville, is the Estis coal 
drifts which measures from four feet three to four feet four inches, coy- 
erod by black bituminous shale containing fossil Productus converted 
into pyrites. The coal, at its entrance, has two thin bands of pyrites. 
Some calcareous masses were noticed here, which are probably s^re- 
gations fidlen out of the shaly roof of the coal. 

At the main Lewisport entry, one and a half miles fix)m the Ohio 
river, the coal measured three feet five to three feet one incL About 
forty-five feet below the main coal there appears to' be another coal of 
some sixteen inches in thickness. The absence of all solid rock above 
the Lewisport coal, or good sections below it, renders it difficult to de- 
cide ojx its true geological position. I^ when it is fairly entered, there 
should prove to be a solid bed of limestone over the shale^ then it 
may be the upper member of the top hill coal above the Hawes entry; 
bo^ if 80, greatly increased in thickness in its westward extension. 

From what I know of the geology of Spencer county, Indiana, and 
from a comparison of Ihe western side of the basin, I am induced to 
believe that a thorough detailed survey will develope other beds of coal 
in the western part of Hancock county not at present known. Six or 
eight feet below the bed of the Sulphur fork of Blackford's creek, a 
hard coal has been struck, probably equivalent to the Breckinridge 
ooal; also, about eight miles south of Hawesville, on the Caney fork 
of Blaokibrd, two to two and a half-foot of coal is said to lie under sand- 
stone; also^ another thicker coal, three-quarters of a mile fix>m that 
locality. One mile east of Knottsville, in Daviess county, a thin coal 
was observed; a few inches of coal were also seen, between sandstone, 
just west of Pellville, in the same county. 

Three miles west of Pellville two feet ten inches of coal is said to 
crop out under sandstone. Coal of the same thickness is obtained by 
the blacksmiths in Knottsville, three miles west of that place, and two 
miles north of the Owensboro road, which they prefer to any other 
ooal in that neighboihood. There are also some out-crops of coal on 
Poppy ereAf said to be of good workable thickness. Two miles north- 
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east of Enottsvilley a ooal known as Head's ooal is said to be thiee 
feet thick, and connd^red good by the blacksmiths; and fonr miles 
oast of Knottsville a foar4bot ooal is reported. These I faave^ as yet^ 
had no oiqM>rtQnity of investigating personally. 

The dislocation of the Ooal Measnmsi, with the protmsion of mill- 
stone grity and some members of the sub-caiboniferoos limestone^ 
which I mention as occurring on Bamett*s crMk, in Ohio oonnty , I 
think will be found to extend north into Dayieesy pasong somewhere 
near Jack May's fiurm. One mile west of this, three feet and a half 
of coal, overlaid by blaek shale, was passed through in sinkii^ a well, 
at the depth of twenty-eight feet. 

In consequence of these localities lying along the above mentioned 
zone of disturbance, and the absence of good sections of the rocks 
along the line of my observation through this part of Daviess^ it is 
impoa^ble, at present, to give any definite opinion in r^aid to tiie 
{dace which these coals occupy m tiie Coal Measures. 

The long reach of the Ohio river, where no blu£& come up, on oither 
the Kentucky or Indiana shore, below the point where the Rockport 
sandstone dinppears to the mouth of Pigeon river, is, no doubt, occu- 
pied by the great mass of shales and soft materials that underlie and 
overlie the Bonharbor coal, and indude^ besides that coal, the thirteen- 
inch Coal-Haven coal and the ihree-foot and a half coal reached in 
the Henderson shaft, about two hundred feet below the bed of the Ohio 
river. 

COAL BiEASUBES 

Of Gremupj Carter^ and Lewis cauntieSy of the Eastern Coal Field. 
Diagram No. 3 exhibits the succession of the Coal Measures of 
Greenup and Carter counties, firom the sub-carboniferous limestone of 
Tygert's creek to the height of seven hundred and forty feet, up to 
the Rough and Ready ore bank, that supplies the Sandy furnace. In 
those seven hundred and forty feet there are no less than fourteen dis- 
tinct ore beds interstratified in the Coal Measures, having a thickness 
of from three or four inches to four feet, and varying in their yield of 
metallic iron from twenty-five to sixty per cent firom the raw ore. 
They belong mostiy to the group of limonites (hematitic) or hydrated 
brown oxydes of iron, and to the carbonates of the protoxide of iron; 
and one of those which have been analysed firom the East fork of littie 
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two or three feet of limestone. It seems to run out at the top of the 
hills about one and a half miles south-west of the place where it is dug 
for the use of the Sandy furnace; the underlying limestone reaches 
the tops of the hills about half a mile still further south-west The 
prievalent dip of the rocks is south of east 

Some few fossil Produda and Spirifer occur in the green rock as- 
sooiated with the sofb ore. The space between the lower and upper 
limestone is mostly filled with coarse sandstone. 

A coal, fix>m three and a half to four feet in thickness, occurs in the 
valley of Little Sandy, fifteen to twenty feet above its bed, and a mile 
or two from the Mt Savage iron works. This bed has two clay part- 
ings, of two to three inches thick; one about one foot from the bottom 
of the coal, and the other four inches firom the top. The roof is grey 
argillaceous shale, passing into argillaceous sandstone. The lower part 
of this coal is of good quality. It is probably the equivalent of the 
main Ashland coal. 

The principal ore banks that supply the Mt Savage furnace are the 
Stinson ore banks, situated high in a hill to the north-east on a branch 
of the same name, some fifty to sixty feet below where the road crosses 
this ridge. A bed of cannel coal is associated with the ore beds ap* 
proximately, thus: 

Some minor 
ore beds occdr in 
the hills nearer 
to the fiitnaoe; 
one associated 
with a shale that 
lies some thirty 
feet above the 
main coal, with 
two clay partings, 
and one ninety 
to one hundred 
feet above the 
same coal. There 
are probably two 
other ore beds 
lying in the iiN 
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The pig-iron prodaced from these ores yielded, by analyds, 

Metallic iron, - - 91.000 

Oombined eaibon, -- t.570 

Graphite, 3.S00 

Carbonaceous matter, extracted by potash, 0.280 

Silica, I.OfiO 

Phosphorus, O.SdO 

Ohromium, 0.147 

AlkaUes, O.M0 

98.827 

This iron is not very tough, bnt remarkably liquid, and therefore 
suitable for fine castings. 

This furnace can make about seven tons of iron in twenty-four 
hours. It is situated eight miles from their depot, at CSatttettsbug, 
and twenty-two miles, by the oourse of the stream, above the mouth 
of the East fork of LitUe Sandy river. 

There are two or three beds of limestone in the section near t)ie 
furnace, one of which lies in the bed of Bolt's fork, and another usu- 
ally under an ore bed one hundred and five feet higher in the hills. 
On the opposite side of the mvine, north of the furnace, there is an 
impure limestone at about seventy-five feet above Bdt's fork, which 
may, however, be the same limestone. The ridges here are fix)m one 
hundred and twenty-five to one hundred and seventy-five feet above 
the general drainage. 

A coarse ferruginous sandstone, probably the equivalent of the top 
hill pebbly sandstone, at the Catlettsburg section, overiies the lower 
limestone. It is employed as hearth-stones for the furnace. A thin 
coal of some fifleen inches is interposed between it and the lower lime- 
stone. The lowest ground seems to be underlaid by greenish argil- 
laceous shales, which have been thrown out of excavations for wells. 

The "Rough and Ready ore bed" is high in the hill, under a hard 
sandstone, with the intervention of 5.5 feet of yellow ferruginous, ar- 
gillaceous shale. The ore varies from eight to thirteen inches in thick- 
ness, and runs, in some places, even as high as two feet; but, in such 
cases, it has a heavy green calcareous rock mixed with it, and the ore 
is not as good as when it is thinner and disconnected with the green 
rock. It is generally regarded as the highest workable ore bed in 
Carter and Lawrence counties. This ore is sometimes underlaid bv 
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two or three feet of limestone. It seems to run out at the top of the 
hills about one and a half miles south-west of the place where it is dug 
for the use of the Sandy furnace; the underlying limestone reaches 
the tops of the hills about half a mile still further south-west The 
prevalent dip of the rocks is south of east. 

Some few fossil Produda and Spirifer occur in the green rock as- 
sooiated with the sofb ore. The space between the lower and upper 
limestone is mostly filled with coarse sandstone. 

A coal, fix>m three and a half to four feet in thickness, occurs in the 
valley of Little Sandy, fifteen to twenty feet above its bed, and a mile 
or two from the Mt Savage iron works. This bed has two clay part- 
ings, of two to three inches thick; one about one foot from the bottom 
of the coal, and the other four inches firom the top. The roof is grey 
argillaceous shale, passing into argillaceous sandstone. The lower part 
of this coal is of good quality. It is probably the equivalent of the 
main Ashland coal. 

The principal ore banks that supply the Mt Savage furnace are the 
Stinson ore banks, situated high in a hill to <lie north-east on a branch 
of the same name, some fifly to sixty feet below where the road crosses 
this ridge. A bed of cannel coal is associated with the ore beds ap- 
proximately, thus: 

Some minor 
ore beds occur in 
the hills nearer 
to the fiitnaoe; 
one associated 
with a shale that 
lies some thirty 
feet above the 
main coal, with 
two clay partings, 
and one ninety 
to one hundred 
feet above the 
same coal. There 
are probably two 
other ore beds 
lying in the iiN 
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terrening Bpac«, 
judging from ob- 
Bervations made 
further north, in 
Greenup county. 
The Mt Sav^ 
age furnace^ own- 
ed by R. M* 
Biggs & Co., 
rang generally 
about nine and a 
half tons of iron 
in twenty-four 
hoors, and some- 
times as much as 
seventy tons per 
week. About 
sixty or seventy 
pounds of lime- 
stone yre used to 
nine hundred 
pounds of roasts 
ed ore. 

For chemical analyses of two of the principal ores smelted at the 
Mt Savage furnace, see No. 17 and 18 of Dr. Peter's Report. 

The main coal at the Star furnace lies about one hundred and tiBU 
feet below the top of the ridge containing the ore* It is five feet ten 
inches^ including two clay partings, A bed of yellow kidney ore ties 
twenty feet below this coal, and another bed of similar ore thirty feet 
above it From this to the top of the ridge, in which the coal and 
ore lie, is eighty feet. Other more elevated ridges are seen, howeverj in 
the distance. I should expect to find at leAst two other ore beds in 
the above eighty or one hundred feet of the tops of these ridges — one 
about fifty fe<?t above the coal, and the other skimming the tops of 
the minor ridges* On an average about fifty pounds of limestone 
are added t^j flux nine hundred and fifty pounds of the roasted ore, 
used at the Star furnace. When the chaise is altogether the Kidney 
ore, only about forty pounds of limestone are employ^. There is a 
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species of limestone ore sometimes used at this furnace; when this 
forms a considerable part of the charge little or no limestone is requir- 
ed. The Star furnace (Lampton, Riley, & Co.,) averages about ten or 
ten and a half tons in twenty-four hours, and sometimes b& high as 
twelve tons. 

At the Buena Vista furnace there is also a coal with the -same clay 
partings in the hills, but the precise thickness could not be seen at the 
time I examined it. Twenty feet under the coal, on the same geolog- 
ical horizon as the lower yellow kidney ore, at the Star furnace, is a 
bed of very dark colored ore. The best kidney ore lies associated with 
green ash-colored shales thirty feet above the coal, as at the Star fur- 
nace. Ten feet higher is a brownish-grey earthy ^^mestone ore; and 
twenty feet higher, or sixty feet above the coal, is the "top hill ore," 
within fifteen or twenty feet of the average height of the ridges in 
this vicinity. Skimming the tops of higher ridges there is still anoth- 
er variety of ore — ^^lue Kidney ore." Locally there is also a *^lue 
Block ore," low down in the hills, lying sometimes above and some- 
times below a thin lower bed of coal, making six beds in all between 
the creek bottoms and the tops of the hills. 

The Buena Vista furnace (H. Mears & Co.,) runs about ten tons of 
iron in twenty-four hours, when in good blast 

A third bed of coal occurs on Williams creek, and in the cut of the 
Big Sandy and Lexington railroad, covered by ten or fifteen feet of 
shale, on which reposes a sandstone suitable for building purposes and 
hearth-stones. This coal lies some fifty or sixty feet below the "Blue 
Block ore," and associate coal of the Buena Vista ore banks. It is 
locally divided into three members by intervening strata of shale and 
shaly sandstone. (For analyses of the ores, pig-iron, and furnace-slag 
of the Buena Vista furnace, see Dr. Peter's Report^ Nos, 44, 45, 46, 47, 
and 48.) 

The principal ores worked at the Clinton fiimace are: a top hill, fos- 
siliferous ^^limestone ore," (No 119 of Dr. Peter's Report;) a carbon- 
ate of iron, of a dark grey color internally, with a yellow, reddish, 
ochreous appearance extenially, and granular or confusedly crystalline 
structure, (No. 120 of Dr. Peter's Report ;) — this ore is drifted after, 
and varies firom one and a half to three feet in thickness; a black 
band ore, averaging about one foot in thickness under the coal, (No. 
121 of Dr. Petor'a Report;) and a gteen "^Umfistooe ore^'' (Na 122 
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east of Enottsville, a coal known as Head's coal is said to be thiee 
feet thick, and considered good by the blacksmiths; and foor miles 
east of Knottsyille a four-foot coal is reported. These I have, as yet^ 
had no opportunity of investigating personally. 

The dislocation of the Coal Measures, with the protrusion of mill- 
stone grit, and some members of the sub-carboniferous limestone, 
which I mention as occurring on Bamett's creejs:, in Ohio county, I 
think will be found to extend north into Daviess, passing somewhere 
near Jack May's farm. One mile west of this, three feet and a half 
of coal, overlaid by black shale, was passed through in dnking a well, 
at the depth of twenty-eight feet. 

In consequence of these localities lying along the above mentioned 
zone of disturbance, and the absence of good sections of the rocks 
along the line of my observation through this part of Daviess, it is 
impossible, at present, to give any definite opinion in regard to the 
place which these coals occupy in the Coal Measures. 

The long reach of the Ohio river, where no blufife come up, on either 
the Kentucky or Indiana shore, below the point where the Rockport 
sandstone disappears to the mouth of Pigeon river, is, no doubt, occu- 
pied by the great mass of shales and soft materials that underlie and 
overlie the Bonharbor coal, and include, besides that coal, the thirteen- 
inch Coal-Haven coal and the three-foot and a half coal reached in 
the Henderson shaft, about two hundred feet below the bed of the Ohio 
river. 

COAL MEASURES 

Of Greenupj Carter^ and Lewis countieSy of the Eastern Coal Field. 
Diagram No. 3 exhibits the succession of the Coal Measures of 
Greenup and Carter counties, firom the sub-carboniferous limestone of 
Tygert's creek to the height of seven hundred and forty feet, up to 
the Rough and Ready ore bank, that supplies the Sandy furnace. In 
those seven hundred and forty feet there are no less than fourteen dis- 
tinct ore beds interstratified in the Coal Measures, having a thickness 
of from three or four inches to four feet, and varying in their yield of 
metallic iron from twenty-five to sixty per cent, from the raw ore. 
They belong mostly to the group of limonites (hematitic) or hydrated 
brown oxydes of iron, and to the carbonates of the protoxide of iron; 
and one of those which have been analyzed firom the East fork of Little 
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San ]y, near the Lexington and Big Sandy railroad, since it contains 
11.1 per cent, of bituminous matter, may be classed with the richer 
varieties of black band ore of Mushet, which are. so well suited for the 
manufacture of cheap iron with raw coal and the hot air blast It con- 
tains 32.37 per cent of metallic iron, and will average a foot in thick- 
ness. One of the ores used at the Sandy furnace is remarkably cal- 
careous, containing twenty-one per cent of lime, so that, even when 
mixed with other ore containing little or no lime, it is unnecessary to 
add any limestone as a flux. 
The composition of this ore is, 

Specific gravity, 2.8121 

Water, .... 2.70 

Carbonic acid, - - - 18.80 ^Silica, .... 20.6 

Insoluble silicates, - - - 25.60 < Alumina tinged with oxyde 

( of iron, ... 5.0 

Siica dissolved by hydrochloric 

acid, .490 

Peroxide of iron, - - - 16.744 ) i«fit-^^ 
•«..... r lo.ooiron. 

Protoxide of iron, - - - 2.480 ) 

Lime, 21.800 

Magnesia, .... .400 

Alumina, .... 6.500 

Soda, .... 2.500 

Potash, .... .660 

Phosphoric acid, - • , .800 

Sulphur, - - - - .013 

Chromium, a trace, and loss, - .5i3 

100.000 

The top hill ore, which is mixed with the above ore, yielded, 
Water, .... 7.3 

Peroxide of iron, 61.0 — 42.7 iron. 

Alumina, - - 13.9? 

Alkali. 0.6 

Insoluble silicates, - 16.9 

Loss, .4 

100.0 

These two ores, mixed half and half, will yield 28.17 of iron, and 
10.4 per cent of lime. (See Dr. Peter's Report, Nos. 13 and 14, for 
other analyses of ores used at the Sandy furnace.) 
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The pig-iron produced from these ores yielded, by analyds, 

Metallic iron, - - 91.000 

Combined carbon, -• 4.670 

Graphite, 3.200 

Carbonaceous matter, extracted by potash, 0.260 

Silica, 1.060 

Phosphorus, 0.360 

Chromium, 0.147 

AlkaUes, 0.260 

98.827 

This iron is not very tough, but remarkably liquid, and therefore 
suitable for fine castings. 

This furnace can make about seven tons of iron in twenty-four 
hours. It is situated eight miles from their depot, at Cattlettsbaig, 
and twenty-two miles, by the course of the stream, above the month 
of the East fork of Littie Sandy river. 

There are two or three beds of limestone in the section near the 
furnace, one of which lies in the bed of Bolt's fork, and another usu- 
ally under an ore bed one hundred and five feet higher in the hills. 
On the opposite side of the ravine, north of the furnace, there is an 
impure limestone at about seventy-five feet above Bolt's fork, which 
may, however, be the same limestone. The ridges here are from one 
hundred and twenty-five to one hundred and seventy-five feet above 
the general drainage. 

A coarse ferruginous sandstone, probably the equivalent of the top 
hill pebbly sandstone, at the Catlettsburg section, overiies the lower 
limestone. It is employed as hearth-stones for the furnace. A thin 
coal of some fifleen inches is interposed between it and the lower lime- 
stone. The lowest ground seems to be underlaid by greenish argil- 
laceous shales, which have been thrown out of excavations for wells. 

The ^^Rough and Ready ore bed" is high in the hill, under a hard 
sandstone, with the intervention of 5.5 feet of yellow ferruginous, ar- 
gillaceous shale. The ore varies firom eight to thirteen inches in thick- 
ness, and runs, in some places, even as high as two feet; but, in such 
cases, it has a heavy green calcareous rock mixed with it, and the ore 
is not as good as when it is thinner and disconnected with the green 
rock. It is generally regarded as the highest workable ore b^ in 
Carter and Lawrence counties. This ore is sometimes underlaid by 
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two or three feet of limestone. It seems to run out at the top of the 
hills about one and a half miles south-west of the place where it is dug 
for the use of the Sandy furnace; the underlying limestone reaches 
the tops of the hills about half a mile still further south-west The 
piievalent dip of the rocks is south of east 

Some few fossil Produda and Spirifer occur in the green rock as- 
sociated with the sofb ore. The space between the lower and upper 
limestone is mostly filled with coarse sandstone. 

. A coal, fix>m three and a half to four feet in thickness, occurs in the 
viUey of Little Sandy, fifteen to twenty feet above its bed, and a mile 
or two from the Mt Savage iron works. This bed has two clay part- 
ings, of two to three inches thick; one about one foot from the bottom 
of the coal, and the other four inches firom the top. The roof is grey 
argillaceous shale, passing into argillaceous sandstone. The lower part 
of this coal is of good quality. It is probably the equivalent of the 
main Ashland coal. 

The principal ore banks that supply the Mt Savage furnace are the 
Stinson ore banks, situated high in a hill to the north-east on a branch 
of the same name, some fifty to sixty feet below where the road crosses 
this ridge. A bed of cannel coal is associated with the ore beds ap- 
proximately, thus: 

Some minor 
ore beds occur in 
the hills nearer 
to the fiimaoe; 
one associated 
with a shale that 
lies some thirty 
feet above the 
main coal, with 
two clay partings, 
and one ninety 
to one hundred 
feet above the 
same coal. There 
are probably two 
other ore beds 
lying in the ixu 
24 
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tervening space, 
judging from ob- 
eervations made 
further north, in 
Gieeoup county. 
The Mt Sav- 
age furnace, own- 
ed by R. M. 
Big^ & Co., 
runs generally 
about nine and a 
half tons of iron 
in twenty-four 
hours, and some- 
times as much as 
serenty tons per 
week. About 
sixty or seventy 
pounds of lime- 
stone are used to 
nine hundred 
pounds of roast- 
ed ore. 

For chemical analyses of two of the principal ores smelted at the 
Mt Savage furnace, see No. 17 and 18 of Dr. Peter's Report 

The main coal at the Star furnace lies about one hundred and t^n 
feet below the top of the ridge containing the ore. It is five feet ten 
inches, including two clay partings. A bed of yellow kidney ore lies 
twenty feet below this coal, and another bed of similar ore thirty feet 
above it. From this to the top of the ridge, in which the coal and 
ore lie, is eighty feet. Other more elevated ridges are seen, however, in 
the distance. I should expect to find at least two other ore beds in 
the above eighty or one hundred feet of the tops of these ridges— one 
about fifty feet above the coal, and the other skimming the tops of 
the minor ridges. On an average about fifty pounds of limestone 
are added to flux nine hundred and fifty pounds of the roasted ore, 
used at the Star furnace. When the charge is altogether the Kidney 
ore, only about forty pounds of limestone are employed. Thcfxe is a 
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species of limestone ore sometimes used at this fumaoe; when this 
forms a considerable part of the charge little or no limestone is requir- 
ed. The Star furnace (Lampton, Riley, & Co.,) averages about ten or 
ten and a half tons in twenty-four hours, and sometimes as high as 
twelve tons. 

At the Buena Vista furnace there is also a coal with the -same day 
partings in the hills, but the precise thickness could not be seen at the 
time I examined it Twenty feet under the coal, on the same geolog- 
ical horizon as the lower yellow kidney ore, at the Star furnace, is a 
bed of very dark colored ore. The best kidney ore lies associated with 
green ash-colored shales thirty feet above the coal, as at the Star fiir- 
nace. Ten feet higher is a brownish-grey earthy ^^mestone ore; and 
twenty feet higher, or sixty feet above the coal, is the ^^top hill ore," 
within fifteen or twenty feet of the average height of the ridges in 
this vicinity. Skimming the tops of higher ridges there is still anoth- 
er variety of ore — ^^lue Kidney ore." Locally there is also a ^^lue 
Block ore," low down in the hills, lying sometimes above and some- 
times below a thin lower bed of coal, making six beds in all between 
the creek bottoms and the tops of the hills. 

The Buena Vista furnace (H. Mears & Co.,) runs about ten tons of 
iron in twenty-four hours, when in good blast 

A third bed of coal occurs on Williams creek, and in the cut of the 
Big Sandy and Lexington railroad, covered by ten or fifteen feet of 
fihale, on which reposes a sandstone suitable for building purposes and 
hearthnstonee. This coal lies some fifty or sixty feet below the ^^lue 
Block ore," and associate coal of the Buena Vista ore banks. It is 
locally divided into three members by intervening strata of shale and 
fihaly sandstone. (For analyses of the ores, pig-iron, and fiirnace-slag 
of the Buena Vista furnace, see Dr. Peter's Report^ Nos, 44, 45, 46, 47, 
and 48.) 

The principal ores worked at the Clinton furnace are: a top hill, fos- 
oliferoas "limestone ore," (No 119 of Dr. Peter's Report;) a carbon- 
ate of iron, of a dark grey color internally, with a yellow, reddish, 
ochieoos appearance externally, and granular or confusedly crystalline 
atractoTey (Na 120 of Dr. Peter's Report ;) — ^this ore is drifted after, 
and varies fix)m one and a half to three feet in thickness; a black 
band ore, averaging about one foot in thickness under the coal, (No. 
121 of Dr. Peter'a Report^) and a gteen "^UmfistoDe ore^'' (Na 122 
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of Dr. Peter*8 Report,) containigg 25.68 per cent of iron. Tlieie i« 
also a ^nodular kidney ore/' lying fi^rty or fifty feet al^cPve the ooal. 

The main coal, on the Clinton fiimaee preparty, is fbnr feet in iliick- 
ness, with a eky parting, two feet seyen inches from the bottom, one 
inch. thick. This is the equivalent of the main Ashland coat, of 
which an Shalysis is given in the first chapter. It lies^ by the rail- 
road levels, one hundred and seventy feet above low water of the Olao 
river, and about six hundred and fifty feet above tide water; An infe- 
rior bed of coal was struck in sinking a weXL at the Clinton fiimee^ re- 
ported to be six feet thick, but it is, in ail probability, the equivalent 
of the three-membered coal laid bare in the railroad cut near Welish's^ 
so thi^ it is probable that considerable day partings are included in 
this thickness. This coal lies about fifty feet below the main eoal, and 
about one hundred and twenty feet above low water of the OMo river, 
and about six hundred feet above tide water. 

The various ores smelted at the Clinton fiimace will average about 
thirty per cent fit)m the raw ore, and about forty per cent firom the 
roasted ore^ 

The Clinton cold-bast fiimace (J. Burwell & Co.,) ew run about 
nine tons of pig-iron in twenty-four hours.. 

The main ore bed worked at the Bellefonte fiimace overiieB a bed 
of limestone that has an extensive range through the upper part ef the 
adjacent hills; it varies in thickness firom one to three and a haST (HT four 
feet, imbedded in a dark ash-colored shale. At the out-crop it is mostly 
hydrated oxyde of iron, (limonite,) but the further the ore is worked 
into the hills the less there is of this variety, and the more ef proto-car^ 
bonate of iron. There is another **blue Kmestone ore," which lies un- 
der a sandstone at a lower level. (For the analyses of these ores, tho 
limestone used as a flux, the fiimace slag, and pig-iron produced at the 
Bellefonte fumace, see Dr. Peter^s Report, Nos. 49 to 53 inclusive.) 
These ores will yield, on an aven^, thirty-one per eeni firom the raw 
ore. 

The Bellefonte cold-blast fiimace, (T. W. & B. Means & Co.,) makee 
abocri^ eight toner of iron in twenty-fimr houra. About ftrty poimdt 
of limestone are used to flux eight hundred and tfly pocmdfi of roasts 
ed ore. 

Five to SIX' beds of * ore are firand in ilbe hilb bosderilng' on t&e Obaa 
riv^ neavthe Amandiaftunaoi^ aftreprefientod'lnl^ftllowiBg^eeotirar 
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The principal 
ore beds lie at an 
elevation of two 
hundred and 
ninety and three 
hundred and ten 
feet above low 
water of the Ohio 
riverj lying in 
nests: dissemina- 
ted in ferragi- 
nous shales. The 
'%lue block ore," 
associated with 
dark shales, ly- 
ing at an eleva- 
tion of ninety- 
five feet above 
low water of the 
Ohio river, is not 
macb used, as it 
is regarded as be- 
ing too silicious 
and impracticable 
at this locality. 
Dr, Peter*s anal- 
ysis of this ore, 
No. 97 of his re- 
port, only shows 
9<64 per cent, of 
silica and insolu- 
ble silicates, 
which is not, by 
any means, a 
large proportion 
of these ingredi- 
ents; indeedji^ as 
Dr. Pbter sng- 
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ably more due to 
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small a propor- 
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agoodeinder^and 
beooe it melts 
too suddenly by 
tbe application of 
heat^ and, with- 
out tbe necessary 
protection firom a 
fluid slagy the iron 
is oxidated again 
by the blast; 
hence, to be suc- 
cessfully worked, 
if r^uires the 
addition of amore 
earthy ore, or 
of some of the 
shaly matter 
in which it is 
imbedded; in 
proof of this, ore 
which in consid- 
ered to yield the best and toughest iron at the Amanda furnace, No. 
96 of Dr. Peter's rijj^rt, contains no less than 20.07 of silica and in- 
soluble silicates, and the red and blue mixed block ore (Na 94) con- 
tains nearly twenty-five per cent silica and insoluble silicates. 

The various ores used at the Amanda furnace yield, in thar raw 
state, 44.44 per cent of iron. 

For important additional information in regard to these ores, and re- 
sulting pig-iron, consult Dr. Peter's Report from Nos. 93 to 99 inclu- 
sive, where complete analyses will be found not only of tbe oraa^ bat 
of tbefumaoo slag and pig-iron. 
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The dark cinder, like bottle-glass, is producedat the Amanda furnace 
when the furnace is charged with ^^ellow kidney" — ^limonite ore, No. 
93 — and best "grey limestone ore," No. 96, when the furnace is then 
considered to be working well, and making good grey iron. The pea- 
green slag is produced generally when the ^^lue limestone" and ^^blue 
black ore," No. 97, is the furnace burthen, and there results white, 
high, close-textured pig-faron. Both good potters' clay and fire-clay 
are found in the hills near the Amanda furnace. 

In following the ore beds into the hills it often happens that the ore 
bed and associated shales become pinched, and solid overlying and un- 
derlying rocks come closer together. 

Near the Caroline fiimace the main coal lies towards the base of the 
hills, and one hundred and forty to one hundred and fifty feet below 
the limestone on which the principal ore bed rests. The coal shows 
three feet of height, but there is only about two feet of good coal, as 
a clay parting runs through it, firom eight inches to a foot in thickness. 

The ores chiefly smelted at the Caroline furnace are the above men- 
tioned 'limestone ore," and a "top hill yellow kidney ore." At the 
Steam furnace, owned by the same firm, (Wurts, Swap & Co.,) the 
same kind of ores are employed, with an admixture of firom one sixth 
to a fourth of "block ore." 

The Caroline, which is a cold-blast furnace, makes fi'om seven to 
eight tons in twenty-four hours, while the Steam fiimace, which is a 
hot-blast, makes fix)m one and a half to two tons more in twenty-four 
hours. The limestone used as a flux is added in the proportion of thir- 
ty to forty pounds to half a charge of seven hundred to eight hundred 
pounds. 

In the hills between the Caroline and Steam furnaces there are very 
heavy beds of limestone, overlaid by three to four feet of ore. 

At the Steam furnace the coal has a roof of black shale. 

Of eight different varieties of ore smelted at the Pennsylvania fur- 
nate, tfaAt have been analyzed, six are essentially hydrated oxydes of 
iron, Nos. 31 to 36, of Dr. Peter's Report, and two carbonates, Nos. 
37 and 38. These ores are mostly situated in the hills above the four- 
foot coal, with clay parting, which lies about thirty or forty feet above 
the bed of the East fork of Little Sandy river. There are four prin- 
cipal ore beds, besides several minor local beds: a ^^ttle block ore," 
four inches thiok, situated thirty feet above the coal, and some ten to 
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fifteen feet nnder a saQd8tx>ne quarried for hearth-etones, containing 
from twenty-nine to thirty-five per cent of iron, (No. 32 of Dr. Pe- 
ter's Report ;) a '^rorigh block ore," considered of inferior quality, ly- 
ing about one hundred and ten feet above the coal; a ^^mestone ore," 
averaging about eighteen inches in thickness, and situated about one 
hundred and thirty feet? above the coal, containing forty-two per oe&i 
of iron, with a very laige proportion of carbonate of lime, '20.67 per 
cent, (No. 33 of Dr. Peter's Report;) a rich limonite, (improperly calltsd 
^^imestone ore," merely because it overlies limestone,) containing 
50.91 per cent of iron, and no carbonate of lime, (No. 34 of Dr. Pe- 
ter's Report) — the exact position tiiis ore occupies in the hills I am, 
at present, unable to state; a ^^p hill ore," averaging eight inches, 
containiDg 38.23 per cent, of iron, and 13.85 of carbonate of lime^ 
(No. 35 of Dr. Peter's Report;) a remarkably pure variety of limon- 
ite, (No. 36 of Dr. Peter's Report,) containing no less than 60.90 per 
cent of iron, no carbonate of lime, and only 3.47 of silica and insol'* 
uble silicates — this ore is considered impracticable at the works: this 
arises, evidently, firom its very richness and purity, as heretofore re- 
marked in the first chapter, and explained, also, in Dr. Peter's Report; 
a carbonate of iron, (No. 37 of Dr. Peter's Report,) four feet thick, 
overlying limestone, containing 39.42 per cent of iron, 3.17 per cent 
of carbonate of lime, and 9.47 per cent of silica and insoluble sili- 
cates — also considered impracticable at the works. This ore also 
could, undoubtedly, be made to produce good iron if properly floxed 
and managed, upon the principles explained in the first chapter, as it 
contains no injurious principle in sufficient quantity to deteriorate the 
quality of the iron; for instance: if mixed in due proportion with ores 
Nos. 32 and 33, with perhaps the addition of a littie bituminous fer- 
ruginous schist or shale, and a small extra dose of limestone, so as to 
produce a good fluiolava of firom thirty to forty per cent the weight 
of the iron, that would protect and eliminate the reduced particles 
of metal, it could, in all probability, be worked successfully. The 
carbonate of iron, (No. 38 of Dr. Peter's Report,) also considered 
impracticable at the works, containing 41.80 per cent of iron, 2.36 
of carbonate of lime, and only 4.87 of insoluble silicates, only 0.04 
of phosphoric acid, and a mere tmce of sulphur, can also be made to 
yield good results by pursuing a similar plan. In this case it would 
require a larger addition of the earthy ore. No. 32, and ferruginous 
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shale, to produce the normal scoria^ from the fact of the amount of 
silica and insoluble silicates being 4.6 per cent, less than in No. 37. 
There is also a coarse ^^ock ore" that lies low in the hills below the 
coal. 

These eight varieties of ore average forty-two per cent of iron, but 
the mixed ores that are worked only average thirty-eight About one 
tenth of limestone is employed as a flux. 

In the hills between the Pennsylvania and Greenup furnaces, a can- 
nel eoal lies under the ^^p hill ores" 

The Pennsylvania hot-air-blast furnace, W. M. Patton & Co., runs 
about nine tons in twenty-four hours, or two thousand tons in nine 
months. For the composition of the limestone used as a flux, the 
furnace slag, pig-iron and coal, of the Pennsylvania furnace, see Nos. 
39 to 43 inclusive of Dr. Peter's Report. 

At the Oreenup furnace there are two, if not three, beds of thin cocd 
in the hills: a lower bed, near the drainage level, of eighteen inches, 
with a clay parting midway; an upper coal, nine inches. There is also 
said to be a bed of cannel coal, two and a half miles east of the fur- 
nace, about six feet above the creek level. 

Seven varieties of ore (Nos. 69 to 76 of Dr. Peter's Report,) have 
been analyzed, from Greenup ore banks; five of these are hydrated 
oxydes, and two mixed carbonates of iron and oxyde of iron. The 
'^g block ore," No. 70, is the richest in iron, yielding 47.69 per cent: 
the poorest in iron is the ^^red ochre/' No. 71, containing 18.62 per cent 
Including this last ore in the calculation, the average per cent of iron 
wbioh the seven ores will yield, is 37.6, and leaving Na 71 out, 40.56. 
The proportion of limestone used as a flux is about one-tenth. For 
analyses of the limestone, furnace slag, and pig-iron, see Nos. 77, 78, 
and 79, of Dr. Peter's Report. 

The Greenup hot-air-blast furnace, Wilson, Bair^ & Co., runs, on an 
average, about eight tons in twenty-four hours. 

There is a yellow limestone ore, which occurs in the hills here, that 
must contain a lai^e per centage of carbonate of lime, as it can be 
worked by itself, without any limestone as a flux. 

The principal ores smelted at the Buffalo furnace lie high in the 
hills — ^tihe ^^xxmxL block ore" being fjrom seventy to seventy-five feet 
above a six-inch coal, that lies some hundred and twenty-five feet up 
21B 
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in the hills. The ore banks are from half a mile to two miles from the 
lurnace. 

Eight varieties of ore have been analyzed from the Bufialo ore 
banks — Nos. 54 to 61 inclusive, of Dr. Peter's Report The last of 
these (No. 61) can, however, hardly be considered an ore, as it only 
contains 11.35 of iron, and 67.33 of carbonate of lime; it might an- 
swer, added in proper proportion, to flux the other ores, contributing, 
at the same time, the above per centage of iron to the furnace product 
The variety of "main block ore," No. 58, yields the most iron (49.23,) 
though another variety, also labeled "main block ore," (No. 54,) of a 
dark-brown color, and compact structure, gives only 34.63. The sev- 
en ores, (omitting No. 61,) will give, on an average, 41.43 of iron. No. 
60, the "grey block ore," is a carbonate of iron, containing 28.20 per 
cent of iron, and 46.40 per cent of carbonate of lime; the rest are es- 
sentially hydrated oxydes. See Nos. 62 to 68 inclusive, of Dr. Pe- 
ter's Report, for analyses of two limestones used as a flux, three kinds 
of furnace slag, and two varieties of pig-iron. 

The "main block ore," No. 54, is ten to twelve inches thick, resting 
on an impure ("bastard") limestone, with some six inches of shale in- 
tervening. 

The "little block ore," No. 55, overlies the "main block ore,** with 
a shaly parting of one and a half to three feet; over this lies the 
"kidney ore," No. 56 ; grey, yellow, and black shales form the mar 
trix of these ores; the stripping required to be removed before reach- 
ing the ores, varies from six to twelve feet There is a **little block 
ore," associated with shale, Ijring near the bed of little Sandy river, 
two to three inches in thickness. TJhis ore is, however, not at pres- 
ent used. 

Eight to twelv^ feet of freestone, suitable for building purposes, 
lies twenty to thirty feet under the '^ain block ore." One and a 
half miles east from the furnace is an eighteen-inch coal, that appears 
to occupy a position higher than the six-inch coal, or the above describ- 
ed ore beds. 

The limestone used as a flux lies low in the hills, near the level of 
the branches. From thirty-five to forty, or sometimes fifty pounds of 
this limestone are added to half a charge of eight hundred and seven- 
ty pounds of roasted ore. 

The cost of delivering the ore at the works is $2 25 to $S per ton. 
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The Bafi&Io hot-air-blast fumaoe, L. Holister & Co.^ runs about eight 
tons, on an average, in twenty-four hours. 

In the hills adjacent to the Baccoon furnace there are two beds of 
ooal: a thin coal of two feet, including shale, or eight to ten inches of 
pure ooal, near the level of Baccoon creek, and a thirty-four-inch coal, 
which is three hundred feet up in the hills, one mile north-east of the 
furnace, and probably about two hundred and eighty feet above the 
lower coal. The upper coal has a clay parting of a few inches at the 
entrance, but incr^ises to a foot or a foot and a half — ^the upper mem- 
ber being twenty-four inches, the lower nine inches to one foot, mak- 
ing from thirty-one to thiriy-four inches of coal in all. 

Four varieties of ore have been analyzed, from the Raccoon ore 
banks, (Nos. 80, 81, 82, and 83, of Dr. Peter's Report.) They are 
all hydiated oxydes, yielding, on an average, fifty-two per cent of 
iron: the richest. No. 83, the "main upper kidney ore," lying high up in 
the hills, yielding as high as 56.44 of iron. No. 80, lying two-thirds up 
the hill, is improperly called a ^^imestone ore,'' as it contains only 
0.49 of carbonate of lime. The dark brown, ^^d block ore," No. 81, 
containing 53.36 of iron, is not only a rich ore, but, as Dr. Peter sug- 
gests, might be used as a pigment For the chemical analyses of the 
limestone used as a flax, furnace slags, varieties of pig-iron, and coal, 
see Dr. Peter's Report, Nos. 84 to 90 inclusive. 

The block ore will average about eleven inches in thickness. There 
is a lower "block ore," of about six inches, which lies about eighty 
feet up in the hills. 

About one-tenth of limestone is used to flux these ores, i. e., about 
one hundred pounds of limestone to half a charge of one thousand 
pounds of roasted ore. The limestone is obtained at Old Town creek, 
fiom a bed fifteen feet thick, and probably belongs to the sub-carbonif* 
eious group. 

The Raccoon hot^-blast furnace, Holister, McGrew & Co., runs, 
on an average, about eight tons of iron in twenty-four hours; some- 
times eleven tons are run out in twenty-four hours. The cost of de« 
livering the ore is firom $2 50 to $3 per ton. Two hundred bushels 
of charcoal are consumed in making a ton of iron. 

In passing up ihe valley of the left branch of Old Town creek, in 
going fix>m the Racooon to the Laurel fiimaoe, the shale overlying the 



lower coal is seen, and a schistose gaodstone twettty^te to thirty feet 
above it 

The lower ore bed of the Laurel furnace lies from ninety-five to one 
hundred feet above the forks of Old Town creek. The principal ore 
beds lie, however, from twenty-five to forty feet below the top of the 
ridges, intermixed with black, yellow, and grey shales. The ^^main 
block ore^' is some fourteen inches thick, and has been worked to some 
extent by drifts. It is mostly of deep dark brown or red color, like 
No. 81, passing downwards into a ferruginous limestone, and upwards 
into varieties of kidney ore, some of which has a nucleus of light grey 
carbonate of iron? The ^^main Baker ore^' runs fron six to sixteen 
inches in thickness, and will average ten inches. It underlies the kid- 
ney ore, with shale intervening. The **Ward ore" varies in thickness 
firom four to ten inches, and will average eight inches. 

Locally the "Baker ore" runs into what is called a ^^imestone ore," 
or even into an impure limestone three feet in thickness. The strip- 
ping required to Teach these ores is fi'om six to twelve feet The 
"kidney ore" from the *^irch bank" has much sulphate of lime dis- 
seminated through the fissures of the ore. This ingredient would, I 
believe, be injurious to the successful working of the fiimace; because 
the sulphur contained in such ore would not be driven off" by roasting, 
but, remaining in the state of anhydrous sulphate in the roasted ore, 
when this is subject to the high reducing temperature of the furnace 
the sulphuric acid is probably decomposed, and the sulphur set finee 
may combine, in part at least, with the iron. 

Indeed, I perceived at one of the *^n-outs," made whilst I was 
there, a strong odor of sulphurous acid, which gives proof of the pres- 
ence of sulphur; also, a dark crust forming rapidly on the surface of 
the molten iron before the temperature was reduced to the chilling 
point, which is also usually regarded by foundry-men as evidence oC 
the presence of sulphur; but, as a similar appearance takes place with 
an excess of carbon, it would be nneafe to decide t^e pmnt from this 
phenotiienon Alone. However, I believe that the iron which the fat^ 
niBce was producing at that time was of that quidity of high white 
metal which is apt to be produced by excess of sulphur. The only 
certain method, however, to arrive at positive condusions in regard to 
this matter^ would be ta make an accuiate analyeis of the pig metal 
pxoduoed fit)m this ore. Time has not permitted the analysis of the 



OntEkAL BSrOKT m CBDOLOGICAL WOKTB. 197 

orw imelted, nor of the products of the Laurel furuaoe; but, if the 
^logical surrey is continued, these will be undertaken early next 
season. 

Just below the Laurel furnace forty to fifty feet of sandstone forms 
a low escarpment, that runs a considerable distance up Old Town creek. 
This is probably the lowest massive sandstone that reposes almost im- 
mediately on the sub-carboniferous limestone of that stream and Ty- 
gert; though no pebbles are seen in it at this place, it no doubt occu- 
pies the place of the lowest conglomerate. At the Junior furnace, in 
Scioto county, Ohio, a few inches of coal underlies this sandstone; 
whether it does so on the Kentucky side, in Oreenup county, I am un- 
able, at present, to say. 

Some of the ore banks of the Kenton furnace lie near the works, 
others about two miles off. Two kinds of ore are principally smelted 
at this establishment — a ^-block ore," which runs in a regular band of 
six to eight inches thick, at an elevation of about two hundred and 
ninety feet in the hills; this usually forms two-thirds of the furnace bur- 
then; the other third is a 'limestone ore," which is situated about sixty 
or seventy feet lower, and ranging fix)m eight inchos to three feet in 
tiiickness, averaging about eighteen inches. A little ^^kidney ore" 
overlies the ^^block ore." The stripping required for the top hill ore 
IS fiom two to nine feet The ^^lock and kidney o: W can be deliv- 
ered at a cost of $2 per ton; the ^^imestone ore" at $2 50 per ton. 
-At one place a drift has been carried into the hill siter the limestone 
ere, between the sandstone and limestone; this must be one of the 
lowest stratified ores in the basin. The iron produced fix)m the ores 
smelted at the Kenton furnace is tough, and held in esteem at the ' 
oolling mills; it is also good for making axes, boiler iron, and car 
wheels. Forty pounds of limestone are used for hall' a charge of seven 
Iwndred pounds of roasted ore. 

Xhe €old*blast Kenton fiuoace^ J. Warren & Co^ runs nine tons of 
ivoD in twenty-four hours. 

The ores smelted at the New Hampshire ficunace occupy nearly the 
nme geological position as those of the Kenton, an4 are the lowest 
9traiij/ied ore beds of the eastern coal field. The for ner have some k)* 
cal peeoliuitiee^ especially the so-called ^^peokled ore" of the New 
Hampahire^ foroace. This ore lies in oonneetion with a local bed of 
Qlml^ that* ^rtfiT wanoi liatMtfi tfap fiibi ftarhanifeffftun JjoAstone and the 
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overlying sandstone, replaced locally by limestone ore. From the 
chemical analysis made of one variety, it contains a very laige quanti*^ 
ty of alumina and soda, and a considerable amount of potash and 
phosphoric acid; the latter is probably derived fix>m the organic re- 
ms&ns found in this ore. 
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The five other ores, (Nos. 103 to 107 inclusive, of Dr. Peter's Re- 
port,) are also hydrated oxydes. One of these, No. 104, is, in reali- 
ty, not an ore, as it only contains 9.27 of iron. Leaving this one 
out the other four will average thirty-seven per cent, of iron. The 
block ores, Nos. 103 and 104, are found near the tops of the hills, 
where they are obtained by stripping from three to twelve feet of ar- 
gillaceous earth. The limestone ore lies locally between the sand- 
stone and limestone; it is very variable in thickness, ranging from a 
few inches to three or even four feet, and is, occasionally, absent The 
limestone and limestone ore decline, and the former thins out fix)m 
the head of Buffalo to White oak. 

The hearth-stones employed at the New Hampshire furnace are a 
greenish micaceous sandstone, which seems to stand the fire much bet- 
ter than might be anticipated from its external aspect, judging firom 
the indurated and unfuscd appearance of the rock which had been sub- 
ject to the furnace heat for two months. Analysis No. 115, of Dr. 
Peter's Report, is of this rock before being subjected to the furnace 
heat, and No. 116 after two months exposure; from these analyses it 
appears that it had lost 2.4 per cent of oxyde of iron and alumina^ 
0.14 per cent of carbonate of lima^ 0.010 of potash, and .018 of soda. 
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Two limestones, three furnace slags, and two varieties of pig-iron 
have been ansjyzed from this furnace, (see Dr. Peter's Report, from 
Nos. 108 to 114 inclusive.) 

The New Hampshire hot-air-blast furnace, Conway, White & Co., 
makes about eight tons in twenty-four hours. 

These sixteen furnaces are capable of producing thirty-five to forty 
thousand tons annually, if in full blast, except during the time necessary 
to renew the hearth, and for other repairs; I believe, however, at present, 
they will not run more than thirty weeks during the year; many, it is 
true, remain in blast nine or ten months in the year, but there are sev- 
eral that are not in operation more than five or six months in the year. 
The average weekly run may be put at fifty tons, hence fifteen hun- 
dred tons per annum may be taken as an average production for each 
furnace; this gives, for the whole, twenty-four thousand tons, which is 
as near their present production as I have the data for estimating, and 
is, probably, rather over than under the actual amount. 

Professor Wilson, of the British Commission to the New York Ex- 
hibition on the Iron Industry of the United States, estimates the Ohio, 
Cumberland, and Tennessee iron furnaces, producing iron from char- 
coal, at one hundred and fifty thousand tons per annum. In which 
estimate, I believe, he intended to include the furnaces of Oreenup and 
Carter counties; but, even supposing that he did not, and that we add 
their production to this estimate, it will give one hundred and seventy- 
four thousand tons. Yet how small a production is this compared with 
Che consumption in the Western States ! which amounts at this time, 
or very soon will, to one million tons. 

The principal bar, at present, to a rapid increase in the iron produc- 
tion of this r^on, is the great cost of charcoal. 

When these ores of Greenup and Carter counties come to be smelted 
with coal, as they undoubtedly must before very long, the amount of 
iron which they are capable of supplying is immense. We have seen, 
from the facts collected simply by a rapid reconnoissance of the coun- 
try, that from five to eight beds can be found above the drainage of 
the country, in ridges three hundred feet high, which will often average 
eighteen inches in thickness; und the geological position of the ore 
is such that these beds may be followed entirely through the hill in 
oomformable stratification with the associated beds of coal. We have 
aeeoi moreover, from the chemical analyses of these ores, that they 
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will average, at a very modeiate estimate, one third the wdght of iron 
from the raw ore. Taking the united thickness of the different beds 
in a single hill a^^ five feet, and the specific gravity of the ore at 3., 
then each acre of land, underlaid by these ores, is capable of yielding 
from six to seven thousand tons of iron, which, in the form of pig-iron, 
may be estimated to be worth at least $180,000. The same hills usu- 
ally contain beds of coal, which may be estimated to have a united 
thickness of from five to six feet, which, after deducting for waste and 
slack, would yield eight thousand to ten thousand tons of coal^ worth 
from $16,000 to $20,000. 

How important are such developements as these to any oountory, 
but more especially to a region whose agricultural capabilities axe hot 
limited! 

On the waters of Tygert creek, in Carter county, good ore of the 
class of hydrated oxide occurs, yielding 50.07 per cent of iron. (See 
No. 12 of Dr. Peter's Report.) This ore occupies a different geologi- 
cal position from the regularly stratified ores just described, belonging 
to the Coal Measures; since it is found in connection with the sub-car- 
boniferous limestone, very much after the manner of the ores of the 
Cumberland and Tennessee rivers, in the western part of Kentucky, 
which have alreac.y been treated of in general terms in first chapter of 
this Report 

So far as my examinations have yet been carried, it seems to be 
most abundant in the dividing ridge between Tygert and EInniconick, 
near the confines of Lewis county, near Mr. Madeas, where the belt 
of the- sub-carboniferous limestone is wider, and better developed, than 
it is in Greenup county. This belt of sub-carboniferous limestone widens 
in its southern range; near the heads of the Buffalo branch of Tygert 
creek it attains its greatest elevation in Carter county; bearing thence 
to the south-west to the waters of Triplett creek, in Fleming county. 
I have not yet had an opportunity of following it in that direction be- 
yond the confines of Carter county. 

In Carter county, on the waters of Stinson creek, a cannel coal, of 
somewhat analogous composition to the Breckinridge cannel coal, crops 
out towards the summits of the ridges, two and a half miles from Grray- 
son, and within a mile or a mile and a half from the Big Sandy and 
Lexington railroad. It is from twenty to twenty-two inches in thick- 
ness. Its composition is, 

ft 
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Specific gravity, 1.216 

Total volatile matter, 69.0 

Coke, (does not alter in form in coking,) 41.0 

100.0 

Moisture, 2.0 

Volatile combustible matter, - 57.0 

Fixed carbon, 34.6 

Ashes, (flesh colored,) 6.6 

100.0 
A similar coal out-crops on Barrett's creek, six miles from Grayson, 
and within a few hundred yards of the Big Sandy and Lexington rail- 
road. This is probably a lower bed, as it occurs within a short distance 
of the range of sub-carboniferous limestone. This bed is covered by 
four feet of grey silicioas shaJe, underlying a massive sandstone, over 
which is a ferruginous shale, containing a bed of good kidney iron ore. 
When the detailed smTey of Carter and Greenup counties comes to 
be made, it is probable that two, if not three, beds of cannel co%l will 
be discovered— one near the base of the Goal Measures, and one in 
connection with higher ore beds. 

COAL MEASUBES 

Of Lawrence^ Johnson^ Floydj Pike, Lttchefj Perry y Breathitt^ Har^ 

laftf Clayj Knox^ Whitley, and part of Owsley, Laurel, Pulaski, 

Wayne, and Clinton counties. 

In the first Chapter I have already treated, at some length, of the 
geological relations and chemical composition of some of these coals, 
especially in Lawrence and Floyd counties. 

At the Forks of Big Sandy, behind the town of Louisa, a two-foot 
coal lies one hundred and seventeen feet above low water. There is 
said to be a twenty-inch coal about thirty feet lower, and another two* 
foot coal near the level of the river. These two last coals I have, as 
yet, had no opportunity of examining. 

Four miles below the Forks of Big Sandy, symptoms of salt water 
appear by saline oozings, licks, and sudden disengagements of gas. 
At one point, near the Kane &rm, now owned by Mr. Wallace, some 
borings have been put down, to test the practicability of obtaining 
strong salt water; at one hundred and foity feet a brinb was struck; at 
one hundred and sixty feet it was obtained of sufficient strength to a& 

26 
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ford salt at thirty cents per bushel, but not being able to compete with 
Kanawha salt at twenty-five cents per bushel, works were never erect- 
ed. If the carboniferous rocks form a synclinal fold here, or an im- 
pervious fault runs along the valley of Big Sandy, deep borings for 
salt might reach a still stronger brine. This can only be determined 
by a minute survey of the formations of Lawrence county. 

In the vicinity of the Falls of Blain I examined a locality, on land 
owned by Mr. Wallace, where some ore was discovered, (No. 11 of Dr. 
Peter's Report.) It can hardly be considered sufficiently rich to work 
by itself, as it only contains 19.24 per cent, of iron, but since it con- 
tains 51.35 per cent, of carbonate of lime, it might be worked advan- 
tageously in connection with other ores destitute of lime, and contain- 
ing forty or fifty per cent of silica and insoluble silicates, probably 
without the necessity of the addition of any other limestone as a flux 
than that which it contains. This ore, most likely, occupies the same 
geological position as the ^^imestone ore" that supplies the Sandy 
furnace. 

A coal, some four feet in thickness, is said to occur in the bed of 
Blain, below the falls; also two beds, each two feet to two and a half 
feet in thickness, on Two-mile creek, near Big Sandy, and a four-foot 
bed, below the mouth of Fuller's branch, about one hundred to one 
hundred and twenty feet above low water. These localities have, bow- 
ever, as yet, not been examined. 

On the Tug fork of Big Sandy, five miles above its mouth, a bed of 
coal lies forty feet above low water, which measures fix)m three feet to 
three and a half feet, with a six-inch shale parting, six inches firom the 
bottom of the bed — ^this coal is No. 181 of the State collection. Its 
composition is as follows: 

Specific gravity, 1.313 

Total volatile matter, 40.0 

Coke, (lamellar in stracture,) 60.0 

100.0 

Moisture, 3.0 

Volatile combustible matter, 37.0 

Fixed carbon in coke, 50.0 

Ashes, (whitish grey,) 10.0 

100.0 
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A few inches of the upper part of this coal has the close-texture 
and fracture of cannel coal; the roof is sandstone. 

Up the Vincent branch of the Tug fork an out-crop of coal^ of 
four feet four inches^ including four to six inches of a clay parting, at 
one foot eight inches Scorn the top> rests on scmdstone, with a covering 
of schistose^ grey and dark argillaceous shale. It has a local norther- 
ly dip of severed degrees, which does not, however, appear to prevail 
for any great distance. This is probably a superior bed to the preced- 
ing. Its composition is: 

Specific gravity, 1.260 

Total Yolatile matter, 45.5 

Coke, (lamellar,) 54.6 

^ 100.0 

Moiflture, 2.5 

Volatile combustible matter, 43.0 

Hzed carbon in coke, 51.5 

Ashes, (yellowish- white,) 3.0 

100.0 
On Three-mile creek the York bed of coal is four feet^ with a clay 
parting of one foot five inches, near the top of the bed. Just on the 
opposite side of the ravine, hardly twenty steps apart, and almost on the 
same level, two feet four inches of coal appear under sandstone, with 
one foot four inches of interlaminations of shale and clay partings un- 
der the main coal, which together make three feet eight inches. It is 
hardly possible that two coals, lying so close to each oth^, and differ- 
ent in their relations, can be the same bed. It is more probable that a 
slip or dislocation of the strata has brought here two distinct beds in 
apposition. 

I inspected also a bed of compact slaty cannel coal, on Three-Mile 
creek, similar to the Crawford coal, near Grayson, in Carter county; 
it seems, however, to run into bituminous coal, where the bed disap- 
pears under the water of the branch. A little lower down, on the 
aame creek, three feet three inches of coal occurs, with a six-inch clay 
parting near the top. This may be an inferior bed. 

On a branch of Three-mile creek, three-quarters of a mile north- 
east of Big Sandy, I examined the out-crop of a very thick coal, Ap- 
parently seven feet in thickness, with two clay partings of about one 
fi^yt^ leaving fix>m five and a half to six feet of good coal. This is, 
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Tery probably, the equivalent of the itiain Mellensbui^ Peach Orchard 
coal. This bed has ledges of sandstone both above and below, with a 
few feet of shale immediately over the coal, intermixed with some de- 
composed coal in the upper part There may be, therefore, three mem- 
bers in all to make u^ this bed. The hills on Three-mile creek seem 
to be about five hundred feet high, the strata having an easterly dip. 

The main coal of Big Sandy, in Lawrence county, seems to be very 
variable in character and thickness. At the entrance on the south- 
east side of Big Sandy, the measurement gave, 

Feet, Inchee, 

Shale, 6 

Coal, 3 

Argillaceous shale, 2 

Coal, ----^ 8 

6 2 

At the terminus of the tunnel, on the other side of the ridge, it 
gave, ', 

Feet. Jnehee. 
Roof— 2 to 3 feet of black and grey aigillaceons bituminous shale. 

Coal, .-.-l 5 

Black bituminous ai^gillaceous shale, ..... lo 

Coal. 1 6 

Black shale, ••..-...-. 4 
Coal, (in 8ome places 3 feet,) • • - • • •• 2 

Black shale or "boney coal," 6 

Coal, 1 6 

8 

Here the coal is divided by shale into four members, making firom 
six feet four inches to seven feet four inches of coal, and lies about 
two hundred feet, at this point, above the bed of Big Sandy; the total 
height of the ridge being six hundred feet. Two thin coals occur in 
the same hill— one at thirty feet, some eighteen inches thick; another 
at seventy-five to eighty feet, of a few inches. As yet no other work- 
able coals have been discovered in these hills. At five hundred and 
seventy to five hundred and eighty feet, or three hundred and seven- 
ty-seven feet above the coal, there is a bed of kidney ore, said to be 
eight to ten inches thick. 

The valley of Big Sandy, at this point, seems to flow in an obscure 
antidinal iUd— tho coal having a very sligfit dip either way from 
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the river; at least where it has been opened this appears to be the 
case. 

In the bed of Big Sandy, at the mouth of Contrary creek, there is 
some coal oTerlaid by shales, which include segregations of carbonate 
of iron and carbonate of lime. 

An interesting question remains to be solved by the detailed geo- 
logical survey of Lawrence county, i. e., whether the two main Gavet 
coals, lying at one hundred and sixty-five feet and two hundred and 
twenty feet above Big Sandy, come together at Mellensburg, and uni- 
ted, form the main coal at that place. 

Near the line between Floyd and Pike counties, at the Industry 
mines of the Big Sandy Goal and Manufacturing Company, owned by 
Aaron & Bigs, the main coal consists of three members, and lies one 
hundred and twenty-five above Big Sandy, covei^d by sandstone. 
("Post" of the Miners.) The united thickness of the three members 
of coal being from seven and a half feet to eight feet The section 
presents itself thus: 

' The lower mem- 
^ ' jber, which aver- 

ages three feet 
ten inches, is the 
best coal, and 
commands near- 
ly double the 
price of the up- 
per member, 
which is two 
feet ten inch- 

x\n analysis of 
the lower main 
member yield- 

cdj 

36.2 
64.8 



I I 
~1^ 



rx7 



m 




14 



Flag^stODet. 



Grej argilkcMns £li4le. 



Saadstone, ("Foat-") 

Black £ha]e, S to 4 inches. 
Coal, 2 fc«t 6 inches to 3 feet 
Shale, 3 fei;l 6 indm to 3 feet 



FlrQH;1aj» 4 mchei. 
Coftli 4 to 10 Tncbe». 



Total volatile matter, . . • • 
Coke, (good, compact, doea not swell up,) 



100.0 



Mmstnre, 3»0 

Volatile combustible matter, - - ^- - - - 32.2 

Fixed carbon in coke, 63.6 

Ashes, -- 1.0 

100.0 

The ui^T member yielded^ 

Total Tolatila matter, W^ 

Coke, (flwelk up slightly in coldng,) 61.0 

100.0 
Moisture, - - - - - • - -• 2.0 

Volatile combustible matter, 37,0 . 

Fixed carbon in coke, 69.0 

Ashes, (dirty white,) 2.0 

100.0 

Three or four miles below this locality coal crops out dbout thirty or 
£ddy feet ahove tiie bed of B^ Sandy, under ledges of schistose sand- 
stone. 

A mile and a half or two miles above Prestonsburg two heds of 
coal appear, one high up in the hills, with calcareous septaria about 
thirty feet below it, Mien out of shaly rocks. 

In the vicinity of Prestonsburg some four or five diflferent beds of 
coal overlie each other in the hills. The main bed is situated seventy 
or eighty feet above the bed of Big Sandy; one about forty or filly 
feet lower in the hills; one sixty feet higher; pne one hundbnedand 
fifty feet above the main coal; one at low water, and a fifth bdow the 
bed of the river. 

At the Northern Kentucky mines the main bed varies in thickness 
fi'om three feet ten or eleven inches to three feet three inches, and will 
average about four feet, with a clay parting of half an inch tea 
inches fi:om the top of the coal. . . Ov^r the coal is half an Inch d* Mack 
shale, and then flag-stones passing into thicker beds of Seestonej ihe 
floor is one foot of fire-clay. The clay parting increases in miming 
into the hill, to eight inches, thinning down stream, towards^he north, 
and thickening up stream, towards the south. It is a good bard coal, 
free firom pyritiferous impurities, and stands exposure and handling 
well, with a good roof of flag-stones. The half inch of black shale 
intervening is fiill of fossil plants. For about fi>rty yards to the west 
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the bed lies tolerable level, it then dips half an inch to the yard. A 
section near the drift gave as follows: 
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A coal was struck, in boring for salt, below the bed of the river, the 
distance out is not known. 

Though the strata dip locally for a short distance south, a more 
prevalent dip in this region is north 30° west 
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The general arrangements of the different beds of coal on this part 
of Big Sandy, so far ascertained, appears to be, 

Ft. Inch. Ft. Inch. 
A top hill coal, (No. 6.) 
Space, undetermined. 
Coal, (No. 6,) 230 feet up in the hills, ... 16 

Space, 100 

Coal (No. 4,) structure of cannel coal^ 2 feet 8 inches to 3 4 

Space, 30 

Coal, (No. 3,) 77 feet up in the hills, ... 4 

Space, 26 6 

Two-inch coal, 61^ feet up, - - . - . 2 

Space, ..---.... 76 

Coal, (No. 2,) 44 feet up, 3 

Space, 42 

Six-inch coal, (No. 1,) 2 feet above low water of Big 

Sandy, 6 

The bed that crops out just opposite Prestonsburg, at ninety-eight 
feet above the river, is of a compact, close-texture, approaching can- 
nel coal, different in appearance, fiucture, composition, and roof fix)m 
the main bed, and being thirty feet higher above the river than it^ both 
above and below Prestonsburg, I think it must be a distinct bed. 
Two miles above Prestonsburg, on the East branch of Big Sandy, I 
examined a coal bed owned by Col. Martin, sixty feet above the river. 
It consists of two members, separated by a clay parting of ten inches, 
there being from three feet ten inches to four feet of excellent coal, as 
will be seen by the following analysis: 

Total volatile matter, 88.0 

Coke, (but little changed in form,) 62.0 

100.0 
Moisture, 3.6 

Volatile combustible matter, 34.6 

Fixed carbon in coke, 61.0 

Ashes, (light flesh-colored,) 1.0 

100.0 
This is a remarkably pure coal; indeed the main Prestonsburg bed, 
generally, is one of the very best coals which has yet been analyzed 
for manu&cturing purposes. The property which it possesses of be- 
ing little changed in form shows that it does not contun much bitu- 



men, a materiftl w||dch aota injarioualy in a coal used for smelting 
iron. 

Half a mile below town coal No. 4, of the Prestonsburg section, is 
seen, ninety-three feet above the river, where it is three feet four inches. 

At the mouth of Abbott's creek, in Floyd county, a coal has been 
opened, thirty-four feet above Big Sandy, three feet eight inches in av- 
erage thickness. It has no clay parting; the roof is a kind of flag- 
atone sinqlar to that over the coal opposite Prestonsburg, running in- 
to twenty feet of schistose sandstone in the hill above; over that fifty 
feet of solid sandstone. 

Borings have been made below Big Sandy, in the neighborhood of 
Prestonsburg, for salt water without much success. It is probable, 
fix>m the general knowledge obtained of the formation there, by the 
geological reconnoissance of the past season, that the borings would 
have to be carried to a great depth to reach a productive brine, as the 
Prestonsburg series appears to lie high in the Coal Measures. 

Near the line between Floyd and Johnson counties there is an out* 
crop of coal under schistose sandstone, very possibly the equivalent 
of the Abbot bed; there are also out-crops of other coals lying higher 
in the section. Some iron ore was also observed in some of the 
ridges passed over between the mouth of Abbott's creek and the coun* 
ty line. Between this and Paintsville the hills decline in height^ ap- 
ptrentiy firom a sinking of the formations down stream, towards the 
north. 

^dow the town of Paintsville, on the banks of Paint creek, twenty* 
six feet of diaie is exposed, containing some carbonate of iron; the 
lower part of the shale is highly bituminous, running almost into coal; 
and at twenty-tibree and a half feet above the foot of the dam one foot 
of coal lies in the shale, not far under a ledge of sandstone of two feet, 
passing upwards into schistose sandstone. 

In the ridge north of Paintsville there is a heavy bed of dark shale, 
with caibonate of the protoxide of iron. At about one hundred and 
sixty feet above Paint lick, lower down in the hill, there is supposed to 
be a regular band of carbonate of iron^ six inches thick, associated 
wiUi a few inches of coal. 

A bed of coal of ten iaidies probably lies in the 0rst bench of iim 
lidge^ and another ^ eighteen inches in the second bench, above a 
heavy sandstona 

27 
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On the Wheeler branch of Paint creek, in Johnson county, one to 
one and a fourth miles north-west of Paintsville, a four-foot coal comes 
out under flag-stones, reposing on fire-clay, and dipping at an angle of 
2° south 80° east. Its elevation above Paint creek is about one hun- 
dred and ninety-five feet. This coal has no visible clay parting. 

Four to four and a half miles up Paint creek cliffs of sandstone of 
fifty to sixty feet extend down to the water level. 

Ten miles firom Paintsville, on the Oil Spring branch, oozings of pe- 
troleum float on the water, where it is said two hands may sometimes 
collect a barrel in day. 

On the Oil Spring fork of Paint creek the rocks are mostly shaly. 
In the gap that leads from that creek to State road creek a bed of coal, 
firom fourteen to eighteen inches thick, crops out; and a thicker coal 
has been reached, under a covering of soil and sub-soil, on an adjacent 
branch, not far firom the gap. 

About three mUes firom Licking station I observed a calcareous 
rock in the bed of State road creek, which may be of value in a coun- 
try where limestone is difficult to obtain, since, in many parts of the 
country, the settlers have been obliged to go forty and fifty miles, in- 
to Estill county, after limestone. The rocks are mostiy schistose 
sandstone and beds of grey shale, with occasionally a bed of tliicker 
bedded sandstone. 

Near the Licking station there are thick beds of black shale, fiftieen 
to twenty feet in thickness, including masses of carbonate of lime and 
carbonate of iron. Large segregations of the latter also occur in the 
form of septaria, in strata resting on thin bedded sandstone. About 
one mile and a half down this branch I observed a bed of hard lime- 
stone, nine inches in thickness, and a mile further two beds of coal, 
one a foot, the other six inches, between beds of sandstone, lying twen- 
ty-three feet above the first Six to ten inches of coal crop out on 
the Middle fork of Licking. A thin bed, probably the equivalent of 
some of the above beds, occurs three or four mUes down the Hunting 
branch. 

Calcareous septaria are of firequent occurrence in the hills of this 
part of Morgan county, some of which, on the waters of Quick-sand, 
would weigh tons; some of these may, probably, be suitable for man- 
ufacturing into hydraulic cement 'Thin seams of coal were also seen 
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on Quick-sand, one of which, eighteen inches in thickness, is exposed 
in a good section, four miles above Jackson, in Breathitt county. 

Borings have been made for salt on the Licking, below Licking sta- 
tion, and some salt obtained, but it was never worked to any extent 
A productive brine is said to have been obtained, however, on the 
North fork of the Kentucky river, nine or ten miles above Jackson. 
Until a more detailed examination is made, so as to determine where 
the system of synclinal folds of the rocks form favorable reservoirs for 
salt, it would be premature to pronounce upon the prospects on this 
•part of the North fork of Kentucky river, for productive and durable 
brines; if the location should prove to be favorable it would be a very 
great advantage to the country, as salt is one dollar per bushel in this 
part of the State. 

Lower down, on the North fork, a workable coal, four feet in thick- 
ness^ bassets towards the base of the hills, with another coal above it, 
the thickness of which has not been determined. The main coal has 
been entered in several places near the river, above and below Jackson, 
and an extensive business is here carried on in the coal trade, which 
supplies most of the ready cash circulating in the country. The belt 
of the muriatiferous rocks of the Coal Measures promises to be wide 
in this part of Kentucky, judging from the indications presented du- 
ring the reconnoissance of this part of the State. 

Shaly rocks are also the prevalent stratification in the hills border- 
ing on the North fork of the Kentucky river, in the central portion of • 
Breathitt county; though there are some massive sandstones near the 
mouth of Quick-sand. Some carbonate of iron is interspersed in the 
ahales, but^ as yet, I have not observed any very rich deposits of this 
ore. 

At the junction of Lost and Troublesome creeks, salt water has been 
obtained at a depth of four hundred and twenty feet, sufficiently strong 
to make a bushel of salt firom one hundred gallons of the brine; but 
I have not yet had an opportunity of ascertaining its geological rela- 
tions; nor yet that of a bed of cannel coal reported high in the hills 
opposite the mouth of Troublesome creek, four feet in thickness. An 
analysis has, however, been made of a sample of this coal which I pro- 
oozed at Jackson, which yielded the following result: 
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Total Toktile toatter, ^ *..**«.. - 58.0 
Coke, (rather dimiidshed in siie,) *..*.... 4i.O 

• 100.0 

Moistttrt, 1.0 

Volatile combustiUe mattMT, - - ^ . . • 6t.O 

Fixed carbon m ooke» ..-.-.. 86.6 

Ashes, (grey,) 6-6 

lOO.O 

tt is very probable that ibis might be a profitable coal to work for 
its oily and paiaffin products; and it would be advisable that a suffi-* 
cient quantity of it be forwarded to the Chemical Assistant, Dr. Peter, 
at Lexington, for analysis d its proximate constituents a.nd uHimate 
elements: say fifty pounds. 

The bed of coal which Isaac Bach opened, three miles by land and 
four tniles by water above Jackson, is thirty-eight inches thick. This 
bed lies lower in tiie hills than the main bed at JaCkson, and may be it 
distinct bed. 

At Jackson the midn coal lies eighty^eight and a half fbet aboV6 the 
North fork of the Kentucky rivet. It vatieB fiom three atid a half to 
five feet in thickness, with a Clay parting of fiom itireb to ten itiches, 
one foot from the bottom of the coal. 13ie loof is an argiUaceMi^ afaale^ 
fifteen to twenty feet in thickness. 

The approximi^ ee^tion ih BreaiMtt coo&iy, hm Jadteota, !s as 
follows: 
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APPROXIMATE SECTION OP 190 FEET OF THE HILLS 
OF BBEATHITT COUNTY. 
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The main bed 
of coal is thick- 
est one to two 
miles above Jack- 
son, where it 
measures five feet 
with the clay 
parting, which is 
there nine to ten 
inches. 

At J. South's 
dnft the main 
coal lies one hun- 
dred and thirteen 
feet above the riv 
er, with ledges of 
fandstone at one 
hiiDdred and thir- 
ty eight feet, and 
fifteen feet of sfaa- 
ly argiUaoeoiui 
sandstone. The 
sandstone ledges 
can be traced to 
one hundred and 
forty^five feet***^ 
Aboat two fauiH 
dred foet abovB 
the river blookB 
of homstone and 
chert lie strewed 
on the ridge- 
rocks which are 
by no means of 
common occur- 
rence in the Coal 
Measmnas of the 
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west The dip of the rocks is south twenty degrees to thirty degrees 
east 

On Cane creek the formations are much of the same character as 
on the North fork of the Kentucky — shaly rocks predominating. On 
Lower Twin creek there is more sandstone near the bed of the creek. 
On the head waters of Cane creek, in the vicinity of the Twin Gap, 
there are several out-crops of thin coal; but none were noticed over 
eighteen inches thick. 

Many years since some salt was made high up on the Middle fork 
of the Kentucky river, near its confluence with Cut-shin creek. 

Some clay ironstone was observed in shales near C. Crawford's, in 
shales oveiiaid by grey ferruginous argillaceous shale, and underlaid 
by schistose argillaceous sandstone, with massive sandstone below the 
ferruginous shales. 

At the Three forks of the Kentucky river some five or six beds of 
coal occur, between low water mark and the tops of the ridges. The 
main coal varies in height, above the river, firom thirty-eight to eighty 
feet; its thickness being from three to four feet. 

The chemical analysis of this coal for volatile matter, coke, and 
ashes, is given in the first chapter. An ultimate analysis has also been 
made of a specimen taken from the Todd & Crittenden mine, by Dr. 
Peter. (See his Report, No. 159.) The volatile part is remarkable 
for the large amount of oxygen which it contains. " 

The main coal, at the Todd & Crittenden mine, lies thirty-two feet 
above low water of the South fork, where it is fix)m three feet eight 
inches to three feet ten inches thick, with six to aght inches dF- shale 
intervening between the coal and the solid sandstone ro6&= 3^ floor 
is six inches to a foot of black shale, underlaid by pyfit iferotr B' sand- 
stona *"' ""^ "^~ 

The approximate section, for two hundred and twenty^^ven feet 
above low water, is as follows : _ v i^ 
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It is probable 
that there is a 
bed of cannel coal 
lying to the east 
of south, higher 
than any of the 
coals here repre- 
sented, which 
would make a 
fifth bed of coal 
where the lower 
bed is in two 
members, as on 
Stufflebean creek. 

At John Mc- 
Guire's entry the 
main coal lies six- 
ty feet above 
Stufflebean creek, 
and about seven- 
ty feet above the 
Kentucky river. 
At the out-crop 
the coal measures 
three feet two 
inches, but in- 
creases in thick- 
ness in the hill 
to three feet six 
inches. It dips 
slightly into ''.he 
hill for a short 
distance and then 
rises. The coal 
at this mine has 
a very distinct 
clearage, and 
comes out in fine 
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large blocks, 
weighing fifty to 
one hundred lbs. 
At the upper 
drift the coal is 
only twenty feet 
above the creek. 
Here some bands 
of the carbonate 
of iron were ob- 
observed in the 
shale of from 2 
to 3 inches. — 
6eaty'Bdrifl;isiii 
the mme hill aa 
McOuire's, but 
on the opposite 
or south side. 

The main coal 
is' thinner on the 

North and Main fork of the Kentucky river, opposite Proctor, than 
on tiie South fork, but the former is rather freer fix)m pyrites, and 
has a moie uniform cleaiage, which &vors its coming out in larger 
and finer blocks. The main coal has, for the most part, a jet black 
color and bright surface. 

The floor of the main bed, at the foot of the shoals below Proctor, 
is one hundred feet above the river; the coal is three feet six inches 
thick, and is covered by black and grey shales. 

At Dr. Dudley's entry the main coal lies ninety feet above the 
Kentucky river, and is three feet three inches thick, covered by shaly 
sandstone. The underlying bench of sandstone is forty feet above 
the river. 

On Mick's branch a coal four feet three inches occurs, at an eleva- 
tion of one hundred and twenty-five feet above the river. This may, 
possibly, be a different bed of coal, coming in over the shaly sandstone, 
that is in place near the same level at Proctor; or it may be, more 
probably, the main bed, which has increased in thickness, and occupies 
a higher position above the drainage of the country than at iiie other 
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localities above cited, immediately on the river; since at Dr. Dudley's 
lower drift, one-quarter to one-half a mile above the mouth of Contrary 
creek, the main coal that has been discovered is from one hundred and 
fifty-five to one hundred and sixty feet above the river; and a few hun- 
dred yards below this grey compact limestone first shows itself, five to 
six feet above the waters of the Kentucky river, dipping at an angle 
of 15° south 80° west, and marking the junction of the Goal Measures 
with the sub-carboniferous limestone on the Kentucky river. 

No thick coals have yet been discovered near Boonville. The coal 
which is principally used, at present, at that place, is an eighteen-inch 
bed, reached by stripping the soil and sub-soil at E. Isaacs', four miles 
firom Boonville. 

There is also some coal in the bed of Buck creek, near Ross'. 

five miles above Boonville, A. GHQibert has bored some three hundred 
feet for salt water, but not with success. A workable coal is reported 
one hundred feet down in the borings. The borings were never tubed 
to exclude firesh wator ; the failure to obtain a profitable brine may have 
arisen firom overlooking this precaution. At any rate, the beds of 
sandstone on the South fork, near Gilbert's, have the cellular structure 
and character, and the shales about Boonville have those variegated 
colors often symptomatic of muriatiferous rocks. 

At the mouth of Bull-skin a twenty-eight-inch coal occurs; and fiiag- 
ments of coal were found on Indian creek, and also detached masses of 
carbonate of iron. 

The Burning Spring, of Clay county, is one of the remarkable geo- 
logical phenomena of this section of the country. Through a pool of 
water in a narrow bottom a constant stream of gas escapes, in copious 
volumes. A lighted match suffices to set the gas on fire, which flashes 
instantaneously into numerous jets across the pool, continuing to burn 
until the force of the gas or a gust of wind blows it out Judging 
firom the color of the flame and the odor of the gas, it appears to be a 
mixture of heavy and light carburetted hydrogen, with some free or 
uncombined hydrogen. 

The commotion in the water rendered it too turbid, without filtration, 
to test it satisfactorily for its saline constituents. Bi-carbonate of iron 
seems to be the principal constituent 

The gases must here reach the surface fix)m some deep-seated source, 

through an extensive fissure of the rocks, concealed by the debris finoo^ 
28 
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the hills — ^perhaps from some bed of coal and iioQ oie exposed to sur- 
heated steam or other heat^ by which decompositicm is effected with 
evolution of these gases. Whatever their origin may be, the ma- 
terials which supply the elements must be contained in the interior 
of the earth on a vast scale, since the ^Burning Spring'' has continued 
to evolve these gases with unremitting energy ever since the country 
was known to the first settlers. During half an hour which I contin^ 
ued to watch its action, I could uot perceive any cessation or intennid- 
sion. 

Productive brines are obtained for many miles along Qoose ereek, 
in Clay county — ^particularly near the forks. 

A brine of 6^ was first reached at one hundred and twenty-one &et; 
at two hundred and forty feet it was 15^. For several years a brine 
of suflldent strength to be profitable was obtained at two hundred and 
ninety-three feet The borings, after two or three years, were contin- 
ued deeper, until an abundant brine was readied at five hundred and 
fifty-two feet, each gallon of which jrielded, at first, nearly one and a 
quarter pounds of salt, and, at the present time, one bushel from eighty 
gallons. 

From these muriatiferous strata, lying at this depth below the bed 
of Goose creek, seven different establishments produce annually about 
one hundred and thirty thousand bushels €i salt Borings have been 
carried, at one place, to about one thousand feet below the bed of GK>06e 
creek, without, however, any improvement in the strength or quantity 
of the salt water. 

The rocks passed through in the borings are alternations of sand- 
stone and shaly rocks. The strata which yield the best brine at five 
hundred to six hundred feet is a dark grey argillaceous or mud sand- 
stone, with coaly particles disseminated, and containing the remains of 
fossil plants more or less carbonized. When the borings reach this 
rock the augur firequently slips into cavities, when the salt water gushes 
up, mixed with a black carbonaceous, muddy sediment, which, afl;er a 
time subsides, and the water gradually becomes clear. 

The main coal, which is worked for fudi to supply the salt works, is 
about thirty-two inches. At Col. Daniel Garrard's salt works it lies 
twenty-two feet above the bed of Goose creek. It rises to the north 
and sinks to the south, so that it is twelve feet below the bed of the 
creek at the forks; half a mile up the Collins fork it is forty-two feet 



CMfiNBRAL REPORT Of GEOLOGICAL BURVE7. 219 

below the creek, and two and a quarter miles ten feet lower. No other 
ooal is reported in the borings on Goose creek; though I belieye no 
strict account was kept of the materials passed through, which is to be 
regretted, since reliable information of all borings are a great assistance 
io developing the geology of the country Section No. 2 gives an 
i^infoximate view of tiie stratification of the Goose creek country, as 
fiur as a mere reconnoissance has given a partial insight into its ge- 
ology. 

On Jack's creek, a branch of Red Bird, which comes in below the 
mouth of Phillips' creek, there is said to be a bed of coal some six feet 
in thickness; but I have not yet had an opportunity of examining this 
locality. 

In ^ neighborhood of the Cumberland river, in Knox county, two or 
three miles above Barbourville, tiiere are at least two, if not tiiree, beds 
of coal; one, one foot three inches to one foot one inch, at an elevation 
of one hundred and thirty-eight feet above the Cumberland river; and 
dne, two feet to two feet three inches, at one hundred and ninety-five 
&ei At an elevation of two hundred and twenty-five feet th^:e are 
indications of another bed; of this latter I have not been able, as yet, 
to see a satisfiu^ry out-crop. Near low water, and at ninety-three 
feet^ it is possible other coals may be found. 

The . chemical examination of H. G. Miller's Mineral Spring, in 
Knox county, indicated, as the principal constituents, bi-carbonate of 
tbe protoxide of iron, bi-carbonate of lime and magnesia, a small quan- 
tity of chlorides^ probably both chloride of sodium and chloride of mag- 
i; its medicinal properties are tonic, slightly aperient and deox- 



Lnmediately over the spring is a thin bed of coal of six to ten inch- 
», covered by about twenty inches of soft, reddish-brown sandstone, 
passing upwards into two to three feet of hard sandstone; bdow the 
qoing are ferruginous red, grey, and dark shales, including thin bands 
of caibonate of iron. 

The following section obtained on Linn-camp, near the confines of 
Knos and Laurel counties, presents very much the same materials that 
were observed in sections exposed between 5arix>urville and the Cum- 
bedand Ford. 
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The lower por- 
tion of this seo- 
tion contains a 
considerable 
quantity of a va- 
riety of scaly 
yellow ochreous 
iron ore. 

The difife along 
the Cumberiand 
river, between Jthe 
western confines 
of Knox county, 
about the '^Nar- 
rows'' and Thos. 
Faulkner's, are 
composed of 
thick beds of 
black shale, ex- 
tending to the 
height of forty 
to fifty feet above 
the river, over- 
Idd by thin-bed- 
ded sandstone, 
passing upwards 
into more solid 
ledges of the 
same. In some 
of the points of 
the ridges ferru- 
ginous shales 
crop out amongst 
the black shales, 
inclosing carbon- 
ate of iron. At 
an elevation of 
about one hun. 
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8oft pink sandstone. 



S£biBtos« sandstone, wftb f«rrog!£i<roa 
veloe. 



Sofl argillac^oni sanditone. 

Ferraginoiit and soft argiUaceotis land* 
itone* 



Tbin-bedded and sbalj laiidsloiie. 



Vanegat«d red, brown, er^y, and black 
shales, imbedding seal7 argiUaceous 
oxide of Iroo. 



Black and gre j sliales. 
Lerel of Lion-camp creek. 



dxed and forty 
feet, and two hun- 
dred feet above 
the river, the 
same beds of coal 
can probably be 
found J which have 
already been ci- 
ted as occurring 
two to tliree miles 
above Barbour- 
ville, at corres- 
ponding eleva- 
tions. 

The high range 
of hilla in the 
southern part of 
Knox county, 
bearing sou^- 
west and north- 
east fiom the 
Shillalies to the 
Cumberland ford, 
seem to be com- 
posedj so far as 
they have yet 



been observed, of conglomerate or an equivalent sandstone, capping 
the ridge, with sub-carboniferous limestones and shales forming the 
base. 

Beyond this range of limestone and conglomerate, and between it 
and the Tennessee Une, in the so called Log mountain, the geological 
formation belongs to the same Coal Measures which exist on the north- 
west of this uplift of the lower rocks, as represented in section No. 2, 
with this peculiarity: that there appears to be, so far as I have had an 
opportunity of examining it, very little hard or heavy bedded rock — 
the greater part of the body of the Log mountain being composed of 
shales and thin bedded shaly sandstones, even to the summit of this 
moontaiDy which is higher than the Pine mountain itself On Hig- 
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nighty a bianoh of Yellow creek, in the lower part of the moontaiii, 
where its wateiB have partially laid bare a section of the strata for 
about thirty feet^ it has exposed several beds of ooid lying in dose 
proximity, making in all eight or nine feet of coal. This coal was im- 
ported to be twenty feet in thickness by the hunters who had obeenred 
it some years ago, during some of their excurdons in this mid and 
unfirequented part of the Cumberland range of mountains. When I 
came to exiunine it in person I found that several feet ai intervening 
shale and sandstone were included in the supposed twenty feet of coal, 
thus: 

Fed. Inekes. 

Sandstone, 6 

Shale, 6 

Coal, - ... 3 

Clay parting, 4 

Coal, - * 3 

Fire-clay, 1 

Sohistose fandstone, 1 foot 6 inches to t 

Shale, 6 

Coal, top only seen, 1 

While in this neighborhood I also examined the supposed location 
of the notorious ^ Swift mine/' on the other or north-west side of the 
same mountain, where the Indians are said in former times to have 
made a reservation of thirty miles square, on a branch of the Laurd 
fork of Clear creek. Benj. Hemdon, an old explorer, and a man well 
acquainted with the country, guided me to the spot where the ore was 
supposed to be obtained by the Indians, and afterwards by Swift and 
his party. It proved to be a kidney-shaped mass of dark grey aigil- 
laceous iron-stone^ contsdning some acddental minerals sparingly dis- 
seminated, such as sulphuret of zinc and lead, with a white powder, 
which proved, on examination, to be a hydrated silicate of alumina. 

This ore originated in a thick mass of dark bituminous aigillaoeous 
shale, with some thin coal intexstratified, that occurs about five hun- 
dred to six hundred feet up in th6 Log mountain. 

I also examined, in the same vicinity, a supposed locality of granite. 
The rocks mistaken for granite proved to be a hard, fine-grained silioo- 
calcareous rock, and carbonates of lime and protoxide of iron. 

The richness of the soil on the slopes, and even on the summit of 
the Log mountain, is matter of surprise — supporting a heavy growth of 
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Walnut, Oak, Cherry, Poplar, Locust, and Chestnut The black, rich 
mould of the Log mountain is owing to the prevalence of dark carbo- 
naceous shales, which no doubt contain more or less lime, either in the 
substance of the shale itself or derived &om the calcareous segr^ations 
therein imbedded. 

The Log mountain and its peculiar formation extends into Harlan 
county, and is continued under the name of the Big and Little Black 
mountain, from south-east to north-west, until it reaches the Virginia 
line. 

It is, doubtless, in the extension of these Coal Measures, that the 
reported thick coals, (fourteen feet,) on the Clover-lick branch of the 
Poor fork of the Cumberland river, have their origin. The Pine moun- 
tain range, which extends completely across Harlan county in a par- 
allel course, is composed, as in Knox county, of conglomerate and 
millstone grit sandstone, on its summit, resting on limestones and 
maily shales of the sub-carboniferous group, alternating occasionally 
with sandstone; all dipping at a high angle of from 25^ to 30^, the 
direction being, near the Cumberiand Ford, about south 20^ east For 
this reason the summit and south-east slope of the Pine mountain 
range is a poor silicious soil; and for the same cause the land is very 
productive along the calcareous bench on the north-west slope; but 
the declivities are, for the most part, so abmpt that it is only locally 
gnsceptible of cultivation. 

On the waters of Clear creek, in the vicinity of the Log mountain, 
and also in the valley between the White and Eatt mountains, detached 
pieces of soft, talcous slate have been picked up; but as these, so far 
as I have seen, are found in situations evidently the resort of the abo- 
li^es, and the rock is of that soft nature and composition which ren- 
dere it easily fitshioned into pipes, ornaments, and utensils, that 
will withstand heat, there is strong reason for believing that it has 
been brought by them from the gold region bordering on North Caro- 
lina, Tennessee, and Georgia, not more than seventy or eighty miles 
distant, in a direct course. Nevertheless, since there seems to be, from 
good authority, an abrupt anticlinal axis in the valley between the 
White and Kitt mountains, the strata dipping on either side at high 
angles, in opposite directions, there is a possibility that such rocks 
may, hereafter, be found in place in Kentucky, in the gorges of some of 
these mountains. 
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Beautiful samples of close-textured, concentric-structured cannel 
coal are found on the head of Dorton's branch, that empties into the 
Cumberland river three-quarters of a mile below the Cumberland Ford. 
An analysis of this coal gaye, 

Specific gravity, .-- 1 .256 

Total volatile matter, 42.9 

Coke, (compact, slightly altered in form,) 57.1 

100.0 

Moisture, 2.0 

Volatile combustible matter, 40.9 

Fixed carbon in coke, 56.1 

Ashes, (orange-colored,) 2.Q 

100.0 

It has a most brilliant sur&ce, and smooth conchoidal fiacture. Fine 
specimens of black fossiliferous limestone, containing Produdus and 
Orbicula, occur on the waters of Straight creek, on both sides of the 
mountain, bordering on Harlan and Clay counties, which are susceptible 
of a polish, and therefore applicable as a black marble; the fossils 
showing frequently pearly white lines and surfaces against a black 
ground. 

On the waters of Yellow creek, within about two miles of the Cum- 
berland Gap, the strata are wrinkled and folded, and a two-foot foui^ 
inch leafy coal is inclosed between beds of shale. 

Where the Cumberland river breaks through the Pine mountain 
range the rocks dip south 20° east, at an angle varying from 25° to 
80°. The limestone is some three hundred feet above the river, cap- 
ped with conglomerate, and underlaid by marly shales and sandstone. 
From the geological structure of this mountain it is not likely that 
any accessible beds of coal can be reached on the south-east side; pos- 
sibly some may be discovered on the north-west, but these are likdy 
to dip into the hill so rapidly that they can only be worked by inclin- 
ed planes, and will therefore be troublesome to drain, and the beds 
will be very apt to be contorted. 

The massive sandstone of the summit of the mountain, and the 
south slope, is occasionally overlapped in that direction with shale. 
No limestone can be reached on the south, as it bassets towards the 
north-west 
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The Clear creek ''Sulphur Spring" was tested at the fount lin head. 
There appears to be little or no free sulphuretted hydrogen in this wa- 
ter, as acetate of lead is not blackened by it The sulphur which it 
contains may be a trace of sulphuret of alkali; but, as I had at 
that time no nitro-prusside of sodium amongst the re-agents, I was not 
able to test for alkaline sulphuret with this re-agent Bi-carbonate 
of lime and magnesia, with traces of sulphates and chlorides, are its 
other ingredients. This mineral water will probably be found service- 
able in the cure of diseases of the skin, malignant ulcers, and other 
similar complaints. 

Where the Cumberland river sweeps the south-east base of the Pine 
mountain for some miles the rocks in view are mostly shaly, with the 
prevalent dip to the south-east 

About six or seven miles up the valley, cliffs of sandstone come 
down to the river, with a more modeiate dip, and appear in the shape 
of watch-towers and battlements flanking the escarpments. Further 
up some out-crops of coal make their appearance. One of the best 
which came under my notice, near Letcher P. 0., is two feet nine inch- 
es thick, lying about forty feet above the river. It has a bright sur- 
face and remarkable clearage at about 80° from the plane of bedding, 
which gives it the appearance of being almost on edge, but the actual 
angle of dip here is only about 5°. A bold chalybeate spring issues 
from beneath the coal, which, notwithstanding its proximity to the 
eoal, appears to be free from svlphaie of iron, as chloride of barium 
gives no perceptible precipitate in the water. It seems to be a nearly 
pure bi-carbonate of the protoxide of iron, which gives it value as a 
tonic and antiperiodic mineral water. At a mill half a mile below this 
there are some thick shaly beds alternating with sandstone, dipping 
south 45® to 50° east, at an angle of about 25°. Twelve miles below 
Harlan Court House there is an immense bank of shale, with some 
thin-bedded sandstone dipping south 20° east, at an angle of 21°; and 
a mile further schistose sandstone is seen dipping south, at an angle 
of 10°. Five miles beyond is an extensive bed of black shale, with 
appearance of coal, followed by sandstone nearly horizontal. The 
finest beds of coal in Harlan county are undoubtedly in the range of 
the Little Black mountain, on the Clover fork. Clover lick creek, Cat- 
lines, Meadow, and Lick bianches, where the beds vary frotn three to sLx 
29 
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feet or more.'"' In fact^ more or less coal will undoubtedly be found on 
most of the streams coming in from the Big and Little Black moun- 
tains; and; from the large blocks of cannel coal found on some of the 
streams in this part of Harlan county, there must be a good bed of 
cannel coal in the adjacent hills. 

A section obtained on the Clover fork of Cumberland, near the 
Three Forks, presented the following strata: 

Sandstone in cliffs, 20 to SO feet 

Argillaceous shales, alternating with sandstone; some ash-col- 
ored shale with thin coal, 3(1 feet. 

Shple, with argillaceous iron ore, 6 feet 

Sandstone, a few feet. 

Dark bituminous shale, with thin coal near the bed of the river. 

In the pass over the Pine mountain, by the War gap, leading into 
Perry county, a great deal of loose sandstone is seen on the southern 
ascent; but probably, in consequence of the strong south-easterly dip, 
none shows itself in well exposed ledges or cliffs. On the very top 
are heavy blocks of conglomerate. 

Ledges of sub-carboniferous limestone were encountered about one- 
thhrd of the distance of descent on the north-west declivity, six to 
seven hundred feet above the principal streams. The descent is very 
abrupt; a bridle-path, leading in a circuitous manner, constitutes the 
only State road from Harlan C. H. into Perry county. 

A rich black calcareous soil always marks the junction of the sub> 
carboniferous limestone and shale with the overlying sandstone and 
conglomerate. 

No sooner have you reached the foot of the Pine mountain than 
you begin the ascent of the Kentucky mountain, which is, however, 
lower than the Pine mountain, and appears to be already beyond the 
great south-west and north-east dislocation, since it is composed of the 
Coal Measures overlying the conglomerate, and no sub-carboniferous 
limestone is visible on either slope, so far as I have yet seen. Here 
the Middle fork of the Kentucky river takes its rise, under the name 
of the Laurel fork. Some thin coal crops out on this water course, 
which is here a mere rivulet, the State road running for long distances 
in its very bed. 

Near Henry Lewis*, on Tred's branch of Laurel, at the base of 

•Om bed ii raportod to b« fourtoen t—i thiok. 
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Lovely mountain, in Harlan county, a bed of coal was seen, three feet 
five inches thick, with a clay parting ten inches from the bottom: in 
all, three feet of good coal, partly of a compact, close-textured varie- 
ty, like cannel coal, and pardy bituminous. The compact coal repos- 
es on the clay parting. The floor is ash-colored fire-clay, with remains 
of Calamites and other fossil plants ; the roof is an argillaceous shale, 
running upwards into sandstone. Below this exposure, on the main 
creek, remarkably thin bedded sandstone comes out near the water 
level, which can be obtained in large thin slabs, that have been em- 
ployed for covering bee-hives. These layers are overlaid by thicker 
bedded sandstone. 

A bed of coal of similar quality and thickness to that mentioned 
as occurring on Tred's branch also crops out on the other side of the 
ridge watered by Greasy creek. 

The Yoik mountain is composed of shales and sandstones. Near its 
top some good argillaceous iron ore was observed. Fragments of coal 
were observed nearly all the way up the White Oak creek; the debris 
of beds in place icf the adjacent hills. 

At the junction of Coon and Wolf creeks the same appearances pre- 
sented themselves, derived in part from a four-foot bed of coal which 
is in place two and a half miles above its mouth, and from another 
which crops out in the bank of a branch emptying into Wolf creek. 
A mile and a quarter down Coon creek another bed of coal is in place; 
indeed, beds of coal occur on all the branches in this part of Perry, 
viz: on Wooton's, Mclntoshes, Messer, Big, and Coal creeks; since, 
even where the coal is not seen in place, washed fragments are to be 
found amongst the debris in the creek bottoms. The bed on Coal creek 
is four feet thick. On Big creek thick and extensive beds of black 
bituminous shale are frequently exposed. 

The boundary line between Harlan, Perry, and Clay counties is quite 
fidaely represented on the present maps of Kentucky. Coon and 
Wolf creeks form the boundary between Clay and Perry — the line 
pasring by what is known as the ^^nnet Bock,'' on Coon creek. 

On the south side of the North fork of the Kentucky river the 

main coal of the centre of Perry county lies about one hundred feet 

above the river. It has a clay parting of one or two inches ten inches 

from ibe bottom; ibe total thickness of the coal being four feet and a 

'half to five feet 



Near the top of tb^ ridge dWiding the waters of the ]El\sh^ foik of 
Big creek and tl^ Coal branch, there are coxisiderable quaatiti^ of ar- 
gillaceous oxide of iron. 

One mile above Hazzard, in the cut of the road, o^ the north side 
of the Kentucky river, and about fifty or sixty feet above it, a bed of 
coal, three feet five inches in thickness, is exposed. It has several 
ciny partings, and the coal does not appear to be of very good quality. 
The base of the Kentucky ridges, for thirty to fifty feet^ in the vicin- 
ity of Hazzard, are composed of dark grey shaly rocks, overlaid by 
schistose sandstone passing upwards into heavier beds of sandstone, 
succeeded by shales containing argillaceous oxide of iron. The strati- 
fication is much of the Fame character the greater part of the way to 
Carres fork, and beyond it; also in the hills adjacent to Ames' fork of 
Big creek. Two beds of coal, at least, are associated with these lower 
shales. 

In Perry county, near Hazzard, borings have been carried, for salt 
water, four hundred feet below the bed of the Kentucky river, and 
brine obtained, yielding a bushel of salt froqo eighty-five gallons. Gas 
in copious volumes issued with intermitting force from the aperture, 
which facilitates the elevation of the salt water to the sfirface. At 
present, however, there seems to be but yery little salt made at thi£i 
well — for reasons unknown to me. 

On Macy's creek there is good freestone for building purposeSi 
Some calcareous septaria are disseminated in the shales, both on the 
Kentucky and on Big creek. 

At the mouth of Leatherwood creek salt water lyas reached at poa 
hundred feet, but not veiy strong; the borings were afterwards sunjc 
by Biashears to four hundred and ten feet, or about the same distance 
below the bed of the Kentucky river as the adjacent ridges are ele- 
vated above the river, at which depth a fine brine was reached, yield- 
ing, when economically worked, a bushel of salt torn sixty-five tp 
seventy gallons. The borings are chiefly through sandstone, with a 
few soft shaly partings. At fifteen or twenty feet a bed of coal and 
shale was passed through, five to six feet in all; probably the same 
bed which shows itself in the river two or three miles below. A ih\$}^ 
bed of coal is also reported at one hundred and sixty feet The ceni 
glomeiate is supposed to have been a^ached in these bsorings. No 
thick bedsof coal have been discovered in the adjacent lull« $)fcm tb9 
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river. Over a tbm bedded eandetone, ettuated forty to fifty leet atroTe 
the river, twelve to fourteen inches of ccal crop out. 

Two miles above the mouth of Leatherwood creek, on the north sid^ 
of the Kentucky river, one foot of coal shows itself belpw a bench of 
Eandstone, fifteen to twenty feet above the river, lestiog on ash-colored 
shale. One mile further up stream a good section is exposed of shaly 
Eandstones, overiaid by thicker beds of sandstone. 

Four miles below Rockhouse creek, in a ravine, at an elevatiop of 
about fifty or sixty feet above the river, two to three feet of coal bas- 
sets between beds of shale. Not far belpw Rockhouse the sandstones 
become more solid, and are exposed in high escarpments. 

Near the confluence of Ring's creek very thick beds of ash-colore^ 
shale, at an elevation of sixty to eighty feet above the river, contaia 
ferruginous and calcareous septarid, ^nd salinp oozings and erystallizpr 
tions of sulphate of alumina and iron. Chalybeate springs are also of 
frequent occurrence in this part of Perry county. 

^even miles below Whitesburg, sandstone, though thin bedded, forms 
coQspieuoiis benches ^long the river. Three or four miles above this, 
thin, imperfect seams of coal are ppmpressed betweeo layers of sand* 
stane, mpch in the same manner as the escarpment of the Finnic Bluff, 
in IJnion county. The out-crop of seyeml thin jCoaU are also visible 
in this vicinity; and indeed eyery few miles, to within a short distance 
of Whitesburg, 

Bojrings have a}so been xns4e for salt water at Whitesburg, and brine 
obtained at three hundr^ feet; at four hundred feet it yielded a bushel 
of salt from one hundred and twenty-five gallons. It is intended to 
carry these borings deeper. The decomposed out-crop of a thin coal 
shews itself five and a half mile^ above Whitesburg; and similar ap- 
peannee^ were also spen two piilea higher up. five and a half miles 
fjOBi the source of the Kentucky river a co^ of three to four feet is 
leported, which, however, I did not have an opportunity of examining. 
This is the thickest coal known, at present, on the head waters of the 
main branch of the Kentucky river. 

fnm Jp^ Wright's, three and ^ half miles below the spring which 
fprms the souzoe of tiie main branch pf the Kentuoky river, I made 
i^Q appraximate measurement with the packet level to the top of the 
Spending g»p, and ibund it to be, in i^l, pw thposand and seventy- 
iHft ibt^ •"# oMMMd Ihft fallAwing flMtioo: 
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At 1072 feet. Conglomerate sandstone,, top of the Sounding gap. 

Boundary line between Kentucky and Virginia. 

At 1016 feet. Red and grey shales. 

At 900 feet. Road above Geo. Bentley's house. 

At 876 feet. Green and red shales. 

At 800 feet. Comer of BenUey's fence, on road. 

At 776 feet. Highest appearance of limestone, seen on the road. 

At 766 feet. Top of main body of sub-carboniferous limestone. 

At 700 feet. Bluff bed of sub-carboniferous limestone. 

At 680 feet. Lowest appearance of upper beds of limestone. 

At 636 feet. Road where county line crosses. 

At 610 feet. Road above spring. 

At 600 feet. Spring — the source of the main branch of the Kentucky rirer. 

At 486 feet. Forks of the road. 

At 400 feet. Fourth house — Geo. Bentley's little fEurm. 

At 200 feet. Third house— Hull's ? 

At 146 feet. Second house — H. M. Bentley's. 

At 100 feet. First house— H. T. Bentley's. 

At feet. Kentucky river, at Joel Wright's. 

High cliiTs of conglomerate and sandstone rise on either side above 
this pass into Virginia; the highest points, by estimation, being prob- 
ably five hundred feet above the summit of the road where it passes 
over the Sounding gap. If the fall of the Kentucky river from Joel 
Wright's to the mouth of Leatherwood be at an average late of eight 
feet to the mile, (assumed,) then the Sounding Gap is two thoui^nd 
four hundred and seventy-seven to two thousand five hundred feet 
above tide water; and if the highest points are five hundred feet (as- 
sumed) above the pass through the gap, then the summits of this park 
of the Cumberland range are about three thousand feet above tide 
water in the gulf of Mexico. 

According to Capt. May, who constructed the road over the Sound- 
ing gap into Virginia, this is the lowest and easiest grade of this range 
of the Cumberland mountain. His measurements make it eight hun- 
dred and ten feet above the Elkhom fork of Big Sandy river, starting 
his level only two hundred and twenty-three feet below the road where 
the county line crosses in the preceding section. 

On the Shelby fork of Big Sandy, in Pike county, a two-foot coal 
lies under a cliff of sandstone, about thirty-five to forty feet above the 
bed of that stream. This coal was on fire for upwards of two years, 
and the smothered combustion has produced a kind of natural coke. 
In samples which I procured from this bed, it is worthy of note, that 
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on the same specimen the cellular structure of coke can be observed 
almost in juxta-position with portions presenting the usual appearance 
of upaltered coal, showing the unsoundness of the argument which has 
been brought against the natural eoke of Virginia being a coal altered 
by heat, because some parte of the bed have the appearance of ordi- 
nary coal. 

Efflorescences of salt show themselves for several miles on the Shel- 
by fork of Big Sandy; this, together with noted Buffalo licks, led to 
the belief that salt water might be obtained by boring. An attempt 
was made by Captain May; after reaching a depth of one hundred 
and forty feet the auger got fast, and the boring was discontinued. 

No coals have yet been observed on the Shelby fork of Big Sandy 
of more than two and a half to three feet in thickness. 

The ridge which divides the waters of this stream from Island creek 
is four hundred and ten feet to the gap through which the road passes. 
The upper one hundred and sixty feet are composed of alternations of 
schistose sand and shale, with three benches of thicker bedded sand- 
stone. A reddish shale, under the upper sandstone, contains some 
blocks of impure iron ore. The lower two hundred and fifty feet of 
aigillaceouB shale incloses large septaria sandstone, most of which is 
schistose, forms a solid bench of twenty-five to thirty feet> with two 
beds of coal under it^ — the upper two feet, and the lower four inches — 
with thirty-five feet of schistose argillaceous sandstone and shale be- 
tween the two beds and beneath the whole. The highest part of the 
ridge mast be from two to three hundred feet higher than the gap 
through which the road passes. Thin layers of carbonate of iron are 
disseminated in the shale over the lower coal, while the upper part of 
the shale has only thin bands of sandstone interstratified. 

On Chloe creek, nearly opposite Pikeville, a workable coal, of fair 
quality, crops out under sandstone. 

Seven miles above, a bed of coal lies in the bed of Big Sandy river, 
and a four-foot coal is reported at the forks of this river, all in Pike 
county. 

About sixty feet above the bed of Big Sandy, near its junction 
with Island creek, are heavy ledges of sandstone, with grey shale both 
above and below it, including very large masses of calcareous septaria, 
which may afibrd a good substitute for limestone where this rock is 
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Four miles below Pikeville a bold olifT of schistose sandstone juts 
out, fifteen feet above the river, with decomposing layers underneath 
that indicate saline efflorescences. These beds probably overliQ the 
thicker bedded sandstone, higher up^on Big Sandy, which has been 
brought down by the westerly dip that seems to prevail in this part of 
Pike county. 

The bench of sandstone at "V^liam Cecil's farm is an excellent firee- 
stono for building purposes. 

Five miles below Pikeville a bed of coal twelve to foirrteen inch^ 
thick underlies a concretionary i^ndstone, at an elevation of sixty to 
eighty feet above the river. Here the hills are much lower than at 
Pikeville. 

Seven miles below Pikeville there is a very heavy body of rusty 
ferruginous shale, nearly one hundred feet thick; and a short distance 
below this a thick bed of coal lies in the hills, ninety-six feet above 
the river, with two clay partings, dividing the coal into thtee membcflrs, 
the lowest being three feet, the middle one foot six inches, and the top 
one foot three inches, making five feet nine inches of coal in all. 
This coal has a roof of schistose argillaceous sandstone, containing 
fossil Calamites and some carbonate of iron, about ten feet thick, over 
which are ledges of sandstone, thus, 

Jfia. tnehgi. 

I. Thin bedded sandstone or fla^tones. 

t. Schistose argillaceous shale, containing CakmittfB and oarbon- 

ate of iron, about 10 

3. Coal — ^upper member, 1 S 

4. Grey argillaceous shale, 2 6 

6. Black bituminous shale, 1 

6. Coal — middle member, 1 

7. Clay parting, 1 6 

8. Coal — lower member — ninety-six feet above Big Sandy, - 3 

9. Fire-clay — ^floor of coal. 

The dip of the strata here is a little east of north, at the rate of 
from 3° to 5°. The lowest member seems to be of a superior quality 
to the middle and upper members. 

From the geological reconnoissance of Knox, Harlan, Perry, Leteh- 
er, and Pike counties, it appears that the Kentucky ridges, to the 
norib-west of the Pine mountain and its equivalent ranges, are com- 
posed, for the most part^ of a succession of thick beds of schistose 
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sandstone and shale overlying the saliferous group that pitch beneath the 
water courses, while the Pine mountain, together with the correspond- 
ing ranges, extending to the Sounding gap, are composed, in their upper 
part, of conglomerate and sandstones of the millstone grit series, resting 
on sub-carboniferous limestone and associate marls, shales, and sandstone 
forming the base of this range, all of which have been dislocated by two 
vast parallel faults, running from south-west to north-east, and heaved 
up more than one thousand feet along the north-west rent, receiving, 
at the same time, an inclination to the south-east, where it abuts against 
an immense body of dark shaly rocks, including thick beds ol coal, 
constituting the Upper Coal Measures of the Log, Big, and Little 
Black mountains. 

In the depression between these two last ranges, and in a direction 
nearly coincident with the direction of the fault and strike line, the 
Cumberland river finds its way from the Stone gap to the Cumberland 
ford, where it breaks through the chain of the Pine mountain, and 
then turning nearly at right angles to the line of strike, it pursues its 
course over the various members of the Coal Measures, until it again 
sweeps the conglomerate at their base. Pitching over an escarpment 
of that rock, at the falls of the Cumberland, in Pulaski county, and 
undermining the subordinate shales, it soon dashes over beds of sub- 
carboniferous limestone at the shoals, before winding its way to the 
older fossiliferous rocks of Russell and Cumberland counties. 

The most important coal region of Pulaski county is above the 
shoals, not only adjacent to the Cumberland river, but on many of the 
creeks and branches putting into the Cumberland, both on the north 
and south. 

The base of the geological sections in this vicinity, for one hundred 
and fifty feet, is composed of sub-carboniferous limestone; and one 
hundred and fifty feet above the limestone, or three hundreed feet 
above the Cumberland, the main bed of coal comes in. It varies 
firom four to five feet in thickness. Both the floor and roof are dark 
bituminous shales; and forty feet above the coal is a bed of conglom- 
erate sandstone, passing into yellow sandstone, which extends to within 
four feet of the top of the ridge, which is four hundred and nineteen 
feet above the Cumberland river. Twenty-five feet under the main 
coal is a thin coal fix)m six inches to one foot in thickness; and forty- 
five feet lower another bed of coal from eighteen inches to three feet; 
80 
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which is, therefore, about nineiy feet above the sub-caibonifeioiis lime- 
stone. 

The main coal has been entered at several places^ and mined to a 
considerable extent, chiefly for the Nashville market, by Clark, Wait, 
Doyle, Fox, Bradley, Stringer, and others. 

An analysis of tibis coal for volatile matter, coke, and ashes, gave 
thd following result: 

Specific gravity, 1.293 

Total volatile matter, 39.00 

Ck>ke, (bright, slightly inflated,) 61.00 

100.00 

Moisture, 3.00 

Volatile combustible matter, 36.00 

Fixed carbon, 67.00 

Ashes, (light grey,) 4.00 

100.00 

A few inches of the upper part of the bed is close-textured, like 
cannel coal. In some of the entries this kind of coal amounts to ten 
inches, and even eighteen inches or two feet, of the upper part of the 
bed — ^the ordinary variety measuring four feet two inches. 

Fine bodies of coal land lie between Buck creek and Bear creek; 
also, on Beaver, where the main coal is even thicker than immediately 
on the Cumberland river. 

The rocks decline rapidly to the south-east, so that the black shales 
lying over the coal and below the conglomerate are at the water^s edge 
below the falls of the Cumberland, in Whitley county, where there is 
the following section: 
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There are some incidental minerals, in small qnantities, disseminated 
irregularly through this ore, which do not belong to its essential com- 
position, viz: sulphuret of zinc, sulphuret of iron, and perhaps traces 
of sulphuret of lead, antimony, and arsenic, together with a white pow- 
deiy mineral which was mistaken for chloride of silver, but which is, in 
fact, a hydrated silicate of alumina allied to the mineral Scarbroiie. 
The silver which professed to be extracted from this ore mnst have 
been derived either from argentiferous lead, employed in large quanti- 
ties to cupel (^^fine") the metallic ingot of iron (**prill") reduced 
previously from the ore, or it was fraudulently introduced during the 
process of smelting or refining, since traces of sulphuret of lead, that 
might be present in the ore, even if argentiferous, could not supply 
more than a small fraction of a grain to the ounce of ore. 

These s^ime shales supply, almost at every locality where it out-crops 
in the "Texas District," or southern tongue of Pulaski county, quan- 
tities of this carbonate of iron, even in more considerable masses than 
at the &lls of the Cumberland: as for instance, on the Grassy gap 
survey, on the head of Indian creek; Rock House valley; Sam's 
branch of Beaver; Sloan's branch of the South fork. At the first of 
these localities the quantity, if fairly exposed, would probably be 
equal to a continuous band of from eighteen inches to two feet> and, 
since the land is well timbered with White Oak, Chestnut^ Pine, and 
Poplar, and probably workable coals not far ofij this region is worthy 
the attention of the iron manufacturer. The bed of coal which is imme- 
diately in connection with the shale afibrding the iron ore is only some 
six inches or a foot thick, but the place of the main coal of Pulaski coun- 
ty comes in about forty feet lower. It may not, however, be as thick 
in this part of the county as at the mines above the shoals; indeed, 
the indications rather lead to the inference that it will not be foun i to 
be more than three feet The measurement of the ridges in the vicin- 
ity of Sloan's gave the elevation at three hundred and seventy-eight 
feet above the camp, below Sloan's house, which would make them 
about from five hundred and eighty to six hundred feet above the Big 
Sandy branch of the South fork, and about thirteen hundred feet 
above tide water. The buff limestone, overlaid by greenish grey 
marly shales, is one hundred and twelve feet above Camp, therefore 
two hundred and sixty-six feet below the top of the ridge over which 
the Jacksboro' road passes, and the junction of the sandstone and 
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shales onehnndred and fifty-two feet under the same, and one hundred 
and fourteen feet above the buff limestone. 

Several good chalybeate springs have their source in Pulaski and 
Whitley counties, from the geological horizon of the shales and iron- 
stone; some of these were tested at the fountain head, and found to 
contain carbonate of the protoxide of iron, with traces only of chlo- 
rides, and possessing feeble de-oxidizing properties. 

There appear to be two, if not three, distinct shale beds containing 
iron ore, in Pulaski county— one fifbeen or twenty feet above the 
sub-carboniferous limestone, and one about ninety feet — but the up- 
per bed is probably the most productive. Where the ore is most 
abundant the coal seems to be thinnest 
«Jn the Pitman range of hills, which form the divide between Pit- 
man creek and Buck creek, in Pulaski county, there are several beds 
of coal; one, which lies about one hundred and fifby feet above the 
limestone, measures three feet three inches, including a clay part- 
ing and a thin band of sulphuret of iron, one foot fix)m the top of the 
bed, or about three feet of coal in all. This bed is, probably, the 
equivalent of the main coal on the Cumberland river; another, about 
one foot thick, fourteen to fifbeen feet higher in the hills; two more 
will probably be found below the three-foot bed, and one ninety or one 
hundred feet above it; there are indications also of iron ore above the 
three-foot coal, though it appeared rather earthy where the specimens 
were obtained. A kind of gravelly or pisiform iron ore was observiBd 
towards the base of the Pitman hills, but above the limestone. Some 
thin veins of lead ore have been found running through the limestone 
at the base of the Pitman hilla 

On the Big lick the main coal has a clay parting of fifteen inches, 
with about one foot of coal above it, and forty-one to forty-two inches 
below. Near the mouth of Rockcastle river the coal is said to be of 
tiie same character. 

At the Narrows of Rockcastle river, in Rockcastle county, where 
Dr. Graham is erecting a saw-mill, the formation is analogous to that 
described on the Cumberland, only the sub-carboniferous limestone lies 
lower — near the water courses — and the conglomerate sandstone is in 
greater force^ fonning vertical escarpments of one hundred and fifty 
feet Here also the principal bed of coal is situated about forty feet 
under the escarpment of sandstone and conglomerate, but, so &r as 
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can be judged frotn a nattnnal out-crop, not so thick ad ott the Cuutbet' 
land. The two other inferior coals can probably be found her© also. 

Nearly the whole of the base of the hills on: Rockcastle river, it the 
vicinity of the Narrows, is composed, for upwards of two hundred feet, 
of soft shaly materials, on which reposes one hundred and fiffy feet of 
massive sandstone and conglomerate, forming, opposite Dr. Gtaham^s 
mill, the conspicuous escarpment known as the ^^Bee Clif^" the sum-^ 
mit of which is three hundred and fifty-five feet above the river, or 
about eleven hundred feet above tide water, without reckoning the 
slope above, which is at least twenty-five or fifty feet more. In con- 
sequence of the crumbling away of the shaly beds supporting this^ 
enormous weight of ^ndstone and conglomerate, the clifife are rapidly 
undennined, while immense masses become disjointed, and precipita- 
ted down the abrupt slope into the bed of Rockcastie river It is in' 
this way that that stream has become so blocked up with rocks, vary- 
ing from a few tons to the size of a large house, that in many places 
even a canoe cannot pass. This is the character of Rockcastle river 
for many miles, both above and below its Narrows, and imparts to the 
scenery of that region the bold and romantic character for which' it is 
justly celebrated. The wild and retired state of the country, together 
with the saline exudations and licks that appear at several localities on 
Rockcastle river, cause this country to be a great resort for every 
kind of game; the river is full of excellent fish, hence it is a favorite 
hunting and fishing ground, not only for the settlers of the county, 
but for the lovers of the chase fi:om the^blue grass districts of Ken- 
tucky. 

Several excellent chalybeate springs occur, also, on Rockcastle river. 

The same coals which have been described on the Cumberland have 
been traced, also, on the waters of Indian creek, in the south-eastern 
part of Pulaski; where there is also carbonate of iron and kidney- 
shaped argillaceous iron ore in considerable beds, occupying, apparent- 
ly, the same geological position bs the ore bed& of Nolin, in Edmonson 
county. 

Almost everywhere inthef southern neck of Pulaski county, ofne 
hundred and fifty to two hundred feelf beneath the table latid, a tan- 
gled growth of Mountain Laurel, Kalma LatifoUa^ Franklinia, Chf^kh- 
fda PubeeosnSf ai peculiar spedes of Bayboab and Holly, Hex Opaeoi 
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fringe the water courses; while on the ridges the growth is Oak, Chest- 
nut, Pine, and Hickory. 

On a branch of Indian creek, flowing into Jellico, near Shephard^s, a 
good, bright, solid coal shows itself under ledges of sandstone two feet 
three or four inches in thickness, resting on fire clay. 

The Jellico mountain, which is about one thousand five hundred 
feet above tide water, is composed entirely of Coal Measures; no lime- 
stone showipg itself even in the beds of the streams. There are at 
least four beds of coal in this range; one near the beds of the branches; 
a second about one hundred feet up; a third about half way up the 
mountidn, with perhaps intermediate beds; and a fourth near the top — 
as loose blocks of coal are reported lying on the surface near the top 
o(^the Clear Fork mountain, which is about the same height as the 
Jellico mountain. On Briar creek, near the foot of the south-eastern 
dope of the Jellico mountain, a bed of black shale twenty feet in thick- 
ness includes carbonate of iron, one band of which is four inches thick; 
another about three inches, but more or less interrupted in its horizon- 
tal bedding; the same formation was also seen on the Sugar branch, 
above Perlegs, in connection with a seam of coal, lying in the bed of 
the branch. About one hundred feet above, in the Middle mountain, 
is another bed of coal, covered by grey shale; and another is report- 
ed about one hundred feet higher, on the other side of the same moun- 
tain. 

On the Cumberland river, in Whitley county, opposite Williams- 
burg, the first eighty-five feet are composed of shaly rocks, resting on a 
bed of coal in the river, overlaid by fifty-five feet of thin bedded sand. 
Near the junction of the shale and sandstone, where the latter, as it 
firequently does, forms overhanging clifFs, efflorescences of sulphate of 
lime and sulphate of magnesia encrust the decomposing, receding lay- 
ers of shaly rocks. 

Eang^s coal lies about two hundred and fifty feet up in a hill, on the 
east side of the Cumberland river, over a heavy bed of black shale, 
and covered by schistose sandstone and ferruginous shales. The total 
height of the hill in which the coal is situated is six hundred feet above 
the Cumberland river, or about one thousand five hundred feet above 
tide water. There are, no doubt, several other beds of coal in this hill, 
above wd below King's coal. The levels show five benches of sand- 
stone in this hill, with intermediate shale beds; the first at eighty-five 
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feet, fifty-five feet in thickness; the second at one hundred and fifty- 
feet; the third at two hundred and fifty feet; the fourth at three hun- 
dred feet; the fifth at five hundred feet. The shale over the second 
bench contains some limonite iron ore. Between the fourth and fiftJi 
a bed of coal can probably be found; and also between the second and 
third. The lower shale beds, near the river, contain considerable quan- 
tities of carbonate of iron. 

On the head of Watt's creek, at the foot of Linn-camp mountain, 
several important beds of coal are reported; one, a four-foot bituminous 
coal, suitable for blacksmiths' use; one, a kind of cannel coal. Sev- 
eral out-crops of thin coal were observed on the Clear fork, eight to 
ten miles from Williamsburg; one of which lies fifteen feet above that 
stream, covered by grey shale and schistose sandstone, with heavy iMds 
of black and ferruginous shales at an elevation of forty-five and sixiy- 
five feet to eighty feet Corresponding beds were noticed, also, near 
Briant's. At Falkner's mill the black shales, near the water level, no 
doubt overlie a bed of coal in or below the river. 

While in this neighborhood specimens of supposed copper ore were 
submitted for examination, obtained in the Pine mountain, near the 
confines of Kentucky and Tennessee. It proved to be a hematitic 
iron ore of good quality; that from the head of Mud creek is a very 
fine cellular variety. 

Near the base of the hills, bordering on Cane and Patterson's creeks, 
ferruginous shales are exposed, containing large quantities of argilla- 
ceous oxide of iron, of good quality; and disintegrated gravel of the 
same material is everj'^where strewed along the road. 

Limonite ores and carbonates of iron were also brought in for exam- 
ination from Meadow creekand Watt's creek. 

On Big Poplar creek, near William Evans', a nine-inch coal shows 
itself two feet above the water, covered by argillaceous shala 

In the vicinity of Williamsburg, along the (Cumberland river; on 
Big Poplar creek ; and in the vicinity of Boston, on the waters of Cane 
creek, there is some fine, level farming land; in this part of Whitley 
county, as well as in most of the mountain counties east of the junc- 
tion of the sub-carboniferous limestone, millstone grit, and conglomer- 
ate, the farming property is confined, for '^he most part, to narrow strips 
of bottom land and the slopes of the mountains; often so abrupt that 
the ground admits of being plowed only in one direction — around, the 
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hill sides; otherwise the soil, in a few seasons, would be washed into 
the valleys. Extensive level farms, found mostly in the vicinity of the 
towns, are the exceptions to the general rule in the eastern coal region 
of the mountain counties. 

The boundary line between Whitley, Knox, and Laurel counties is 
entirely falsely laid down on existing maps. Instead of starting, as 
it is represented, from a point on the Cumberland river where the east- 
em boundary of Pulaski crosses that stream; thence up the meanders 
of Laurel river to its confluence with Linn-camp; thence up Linn- 
camp creek to its source; thence north-east along the summit of Linn- 
camp mountain to the comer of Clay, it ought to start from where 
Cane creek empties into Rockcastle river, and mn, according to the 
best authority I am able to arrive at, to the mouth of Linn-camp 
creek; thence up that stream to McHargue's mill; thence along the 
dividing ridge between Robinson and Richland creeks; thence south- 
west to the comer of Clay. 

This is a sample of some of the egregious errors in the present ge- 
ography of Kentucky which demand correction, and which has forced 
upon the geologist a task as laborious and expensive as the purely 
geological part of his duty — more especially since he has no system of 
rectilineal surveys to guide him; no base lines or meridian on which 
to erect his survey; nor any recorded township, or even county maps, 
upon which any reliance can be placed. 

Carbonates of iron, with disseminated a cidental minerals, similar in 
composition to the ores of Pulaski county, occur, also, in Laurel coun- 
ty, on the waters of Craig and Robinson creeks. The base of the sec- 
tion on the latter water course, near where the road from Williamsburg 
to London crosses, are black and grey shales, overlaid by five feet of 
sandstone, passing upwards into a soft brown sandstone, some fitly to 
sixty feet thick. About a mile north of this a few inches of coal are 
seen, under a similar sandstone, which prevails to within six miles of 
London, where dark grey, yellowish, and reddish-brown shales, with 
vertical jointed seams and scaly argillaceous iron ore, are again in 
place, like those described on Linn-camp creek, underlaid by thin bed- 
ded sandstone, which continues nearly to London. 

On the waters of Laurel and Sinking creeks workable coals occur, 
that supply the town of London; one of these is, in all probability, the 
equivalent of the main coal of Pulaski. 
31 
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Specimens of red oxide of iron were submitted for exanunation from 
Frazer's Knob. The quality appears good, but I have not yet had 
an opportunity of seeing the ore in place, to judge of the quantity. 

An eighteen-inch coal crops out on the Town branch, in sight of 
London. Two miles further south a three-foot coal occurs about the 
same geological level. 

In digging wells in the town of London, in Laurel county, a grey 
micaceous gritstone is struck at fifteen feet; a hard sandstone, with 
disseminated pebbles, is reached at twenty-five feet. This is, proba- 
bly, the top of the conglomerate range which we have described while 
treating of the formations of Rockcastle river. Above this there ap- 
pear to be shales containing some dark clay ironstone. Thirty feet 
above Wood's creek forty inches of good coal comes out under ash- 
colored argillaceous shale, with a bench of schistose sandstone sixty feet 
above it; a considerable part of the intervening space being filled with 
black shales. The bench of sandstone is ten feet thick, and resembles 
the sandstone seen near London. A little lower down, on Wood's 
creek, and on a branch not far firom Pitman's, this coal measures four 
feet; near Brown's it is three feet 

The surface of the interior of Laurel is more level than the moun- 
tain counties lying to the east and south, in consequence of the soft- 
ness of the materials overlying the conglomerate. The hills along our 
route were seldom over two hundred and fifty or three hundred feet 
above the water courses. Adjacent to Rockcastle river the country is, 
however, more broken with abrupt precipices descending to that 
stream. 

On the White Oak branch of Little Rockcastle river, laige quanti- 
ties of argillaceous carbonate of iron are included in the shales both 
above and below a one-foot coal, and associated with a three-foot coal, 
which would be worthy the attention of the iron manufacturer, as five 
hundred acres of this land could be purchased of the owner, in 1855, 
for a dollar or a dollar and a half an acre. 

It is probable that the conglomerate is, in many localities in Laurel 
county, replaced by shales with disseminated ironstone, as the former 
rock appears in an equal force along its strike line in its north-eastern 
extension, through Laurel county. 

On the south-east side of Rockcastle river, on the Mt Vernon road, 
^e top of the buff beds of the sub-carboniferoos limestone extend to 
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the height of one hundred and two feet above that stream, with Arch* 
imedes limestone below at ninety-five feet Above this ferruginous 
ahale thin bedded and shaly sandstones extend to the height of three 
hundred and forty feet, including much silicious oxide of iron, while 
sandstones of the millstone grit, sixty feet in thickness, caps the sec- 
tion, extending to the height of four hundred and ten feet. The low* 
ear one hundred feet are occupied by the limestones and marly shales 
of the sub-carboniferous group, with some hydrated oxide of iron, es- 
pecially in tile shale, at ninety feet 

On the north-west side of this river the sub-carboniferous limestones 
could only be traced to an elevation of forty feet, where it is overlaid 
by a sofl;^ incoherent, coarse conglomerate. Here the strata seem to 
have suffered from denudation, about the time of the deposition of the 
conglomerate. 

Near the top of the hills, five miles from Mt Vernon, in Rockcas- 
tle county, there is a dark grey carbonaceous sandstone, full of the 
remains of stigmaria; this has the lithological character of the salt 
bearing rock, but of course lies here in a position to admit of all or 
the greater part of the saline matter which it may have originally 
contained being washed out Here the sandstone of the millstone 
grit can be traced to the height of four hundred feet above Rockcas- 
tie river, but the ridge extends some thirty to fifty feet higher. A 
mile or two further to the north-west, sub-carboniferous limestones 
are alone seen. This is the north-west limit of the Coal Measures in 
Rockcastie county. Some out-liers are, however, still found beyond, 
on the waters of Roundstone lick and Skeggs' creek. 

In connection with these records of the geological reconnoissances 
of the Coal Measures of Kentucky, it remains for me at present only 
to notice those portions of Wayne and Clinton counties which belong 
to this formation. 

The upper one hundred and thirty-three feet of the Wallace moun- 
tain, on tJie north-east side of Otter creek, in Wayne county, belongs to 
the Coal Measures. No coal was seen in this mountain, but it is prob- 
able a bed can be reached between forty and fifty feet below the top of 
the mountain. 

In the ridge between Meadow and Sinking creeks coal three feet 
tm inches underlies a band of four to six feet of sandstone, over 
wUfih is dirk ash-colorod shale. Symptoma of two other beda--<me 
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bdow and one above this coal-^-occur in the same ridge, but they are 
probably thinner coals. 

In Sloan's hill, which is about eight hundred feet above the Cum- 
berland river;^ at Mill-springs, or nearly thirteen hundred feet above 
the ocean, three feet of coal lies about one hundred feet below the top 
of this hill, or twdve hundred feet above tide water. A blaok shale 
has been discovered from twenty to twenty-five feet below the main 
coal of this ridge, which is associated, at least locally, with eighteen 
inches of coal. The immediate roof .of the main Sloan coal is shale, 
but there are massive sandstones higher in the hill, and also below the 
coal. These coals can, undoubtedly, be found in the adjacent ridges 
wherever there is one hundred and twenty to one hundred and fifty 
feet of solid rock above the top of the sub-carboniferous limestone. 
Those hills which are lees than five hundred feet above the Cumberland 
are not likely to contain any workable coal, unless they should prove 
to be implicated in local faults or down-casts of the stratification. 

The main coal of the Short mountain, near the confines of Wayne 
and Clinton counties, is nine hundred and sixty-six feet above low wa- 
ter of the Cumberland river, at Rowena^ or fourteen hundred and thir* 
ty-six feet above tide water. From the coal to the top of the Short 
mountain is ninety-two feet, consequently this mountain is fifteen hun- 
dred and twenty-eight feet above tide water. This coal is three feet 
ten inches thick, and yielded, by analysis of a specimen fix)m Hoskins* 
mine. 

Specific gravity, 1.339 

Total volatile matter, 37.8 

Coke, (inflated,) 62.2 

100.0 
Moistare, 2.0 

Volatile combustible matter, 35.8 

fixed carbon in coke, 66.2 

Ashes, (purplish-grey,) 7.0 

100.0 
The snb-carboniferous limestone comes in about ninety-six feet be- 
low the main coal, or thirteen hundred and forty feet above tide water, 
and eight hundred and seventy feet above low water of the Cumber- 
land river at Rowena. This is^ in all probability, the equivalent of the 
lower three-foot coal of the Cumberland coal noiles,. increased in thick- 



GENERAL BEPOBT OF GEOLOGICAL BURVET. 246 

DOSS, since it lies within a few feet of the same distance above the sub- 
carboniferous limestone; if so^ the main Cumberland coal will be found 
near the top of the hill. The proprietor proposes to construct a rail- 
road firom the Short mountain to the Cumberland river at Rowena. 
Coal shipped down the Cumberland at this point would avoid the ob- 
structions at the shoals, which, until removed, must always form a se- 
rious drawback to all shipments of coal above these shoals, where 
deven boats were wrecked at one time, in the spring of 1855. 

The same bed of coal lies in the north face of Poplar Chalybeate 
mountain, five miles &om Albany, in Clinton county, and in sight of 
Waid's or Long's gap, about the same height above the Cumberland 
river as in the Short mountain. Here the coal measures three feet 
eight inches at the out-crop. It has several streaks of sulphuret of 
iron running horizontally through the bed at this place. 

The same bed shows itself, I am told, in the ridges adjacent to the 
Caney gap, about three miles firom Albany. If so, this is about the 
most extreme westerly limits of the Coal Measures of Clinton county. 

From what has been stated in regard to the geological position of 
the lower measures, with reference to the subordinate sub-carboniferous 
limestone in Clinton, Wayne, Pulaski, Rockcastle, and part of Laurel 
and Owsley counties^ it is evident that the precise boundaries of their 
geological formations can only be laid down after a careful topographi- 
cal map has been constructed of their geography, defining all the 
main ridges, and determining, accurately, their comparative elevations. 

Though the soil derived from the Coal Measures of the eastern coal 
field can by no means be r^arded as an unproductive soil, yet the 
limited amount of level arable land must necessarily restrict the agri- 
cultural pursuits of the people inhabiting these mountain counties, 
hence the development of their mineral resources becomes a matter of 
the first importance to them. There is every reason for believing, 
firom the geological reconnoissance of the past season, that their re- 
sources in coal and iron — staple commodities of those nations of great- 
est prosperity — ^will, when fully developed, compare most favorably 
with those of any civilized country at present known on the face of the 
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8UB-GABB0NIFER0US LIMESTONB 

Of Crittenden^ Livingstarij Lyorij CaldwtUy and Trigg counties. 

In consequence of the loss of the greater part of the collection made 
in this part of Kentucky on the Cape May, and a failure in the receipt 
of other boxes lefb for shipment on the Cumberiand river, but little 
more can be stated here than has already been said in the first 
Chapter. 

I am only able to present now three chemical analyses of ores firom 
this iron region of the Cumberland river, contained in Dr. Peter's Re- 
port, Nos. 139, 142, and 143. These are limonites or hematitic iron 
ores, containing essentially oxide of iron and water. They yielded 
from twenty-five to fifty per cent, of iron; the earthy silicious matter 
varying from nine to fifty-four per cent., with usually small quantities 
of alumina, lime, magnesia, carbonic and phosphoric acid, and alkalies; 
these latter ingredients being seldom over a fi:action of a per cent 
The general geological relations of these ores are treated of in the first 
Chapter; more particular remarks in regard to these ores will be given 
hereafl;er, when more of the ores shall have been analyzed. 

I would recommend to the owners of furnaces who are desirous of 
obtaining an accurate knowledge of the constitution of any of their 
ores, and having the analysis recorded in the next Report, to forward 
specimens either to me or to Dr. Peter, of Lexington, Kentucky, in the 
course of this summer. At the same time it would be advisable that 
specimens of the limestone used as a flux, together with a few pounds 
of the pig iron and furnace slag produced fi-om the ores, be included 
in the selection; as a comparative analysis of these, in connection with 
the ore, is required to supply all the information necessary to enable 
the manufacturer to judge whether the ore, flux, and carbonaceous 
matter are added in the due proportions requisite to produce the best 
iron, in the most economical manner. 

Nine iron furnaces are in operation at present, working the limonite 
ores from the sub-carboniferous limestones of these counties. They 
produce, on an average, from six to seven tons of pig iron in twenty- 
four hours, and run about three hundred days in the year. The an- 
nual production from these furnaces will, therefore, be, as near as can 
at present be estimated, firom sixteen thousand to eighteen thousand 
tons. At present charcoal is the only fuel employed, and the cost of 
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the productioD of a ton of pig iron may be reckoned at $18. From 
one-fiflh to one->tweli>b of limestone is used as a flux. They employ 
about nine hundred to one thousand workmen in mining ore, coaling, 
working the furnaces, and delivering iron at the landing. Each fur- 
nace consumes the timber off two hundred to two hundred and fifty 
acres of ground annually, depending on the size of the trees; the 
' charcoal costs, delivered at the furnace, about $4 per hundred bushels. 

If these furnaces were so situated that they could employ coal as a 
fuel, instead of charcoal, that would net them $2 60 per ton, the cost 
of the production of pig iron could be reduced at least %h to $6 per 
ton. This is an advantage which all iron furnaces possess located in 
the midst of a rich coal field. It is true the quality of the iron pro- 
duced from coal is, as a general rule, inferior, but still it is sufl5ciently 
good for the principal articles of consumption; and, at any rate, can 
be made of a quality equal to the Scotch pig iron, which is manufiu>- 
tured from raw coal. 

The Crittenden Spring, one of the finest mineral waters in the south- 
ern part of Kentucky, issues from the upper members of the sub-ear- 
boniferous limestone, at the rate of one pint in twelve seconds. The 
temperature of the water was found to be 61^ F., while the tempera- 
ture of the air was 79^ The water has a distinct alkaline reaction on 
litmus papers. Free, light carburetted hydrogen is copiously evolved, 
so that ten or fifteen cubic inches can be collected in a few minutes. 
The principal constituents are, 

Free, light carburetted hydrogen, (saturated;) 

Free sulphuretted hydrogen ; 

CUoride of sodium; 

Chloride of caldum? and magnesium? 

Sulphate of soda, (small quantity;) 

Sulphate of magnesia; 

Probably also small quantities of carbonate of soda; 

Bi-cirbonate of lime and magnesia? 

To ascertain the presence or absence of other ingredients, as iodides 
and bromides, as well as to determine the proportions of the saline 
constituents and their state of combination, would require a full sup- 
ply of the water collected by the chemist at the fountain head, with the 
proper precautions, and a subsequent thorough quantitative analysis 
made in the laboratory. 
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The Crittenden Spring appears to have considerable analogy in its 
properties to the celebrated sulphureous mineral water of Aix-la-Gha- 
pelle, but differs &om it in temperature and in the presence of light 
carburetted hydrogen gas. 

The Sulphur Spring of Livingston county issues in a ravine be- 
tween ledges of grey sub-carboniferous limestone, while the adjacent 
ridges are capped with hard sandstone of the millstone grit Temper- 
ature of spring 59^ F., the air being 68^ F. It is a saline chalybeate 
water, containing small quantities of the bi-carbonate of the protoxide 
of iron, along with notable quantities of chlorides and sulphates of 
magnesia and bi-carbonate of lime. 

The Cerulian Spring is bIbo situated at the foot of a hill of sub-cai^ 
boniferous limestone, capped with sandstone, on the waters of Little 
river, in Trigg county. Its temperature was found to be 56° F., the 
temperature of the air being, at the same time, 80° F. It issues at 
the rate of one gallon to one and a half gallons per minute. It ap- 
pears to have a very feeble alkaline reaction. This spring is strongly 
impregnated with both sulphate and chloride of magnesia, and con- 
tains, probably, also soda as a base united with the above acids ; also 
bi-carbonates of lime and (magnesia?) It contains also a notable por- 
tion of free sulphuretted hydrogen. 

Three miles east of this spring abed of fine-gidned, earthy lime- 
stone is interstratified in the sub-carboniferous group possessing hy- 
draulic properties 

I find myself compelled, for want of adequate time, to postpone the 
record of numerous details in regard to the sub-carboniferous lime- 
stone, and inferior rocks, until the publication of the next report 

A large collection has been made of the characteristic organic re- 
mains, from the various formations, which must necessarily, for the 
same reason, remain over for future description and elucidation. 

D. D. OWEN, State Geologist 
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INTRODUCTORY LETTER. 



Chemical Laboratobv of the Geological Survey^ ) 
Lexinfftany Ky^ September 24, 1855. > 

Dear Sm: I herewith transmit to you my Summary Itep(»*t of 
the Chemical Analyses made for the Geological and Chemical Survey 
of Kentucky. 

It contains the results of more than two hundred days of incessant 
labor, but yet exhibits the composition of a very small proportion of 
the yaluable minerals of. the State, as you will doubtless demonstrate 
in your forthcoming Report. Sufficient is shown, however, even in 
ibis brief and partial sketch, to prove the great wealth, in substantial 
richesy of the Commonwealth of Kentucky. 

Blessed with the most fertile soil in the world, on its central geolog- 
ical formations; the decomposing soft limestones and marls of which 
continually renew its supply of phosphates, sulphates, and the alkalies, 
&c., &c., as they are removed by cropping; a great portion of its 
Astetn and western boundaries include mineral wealth in the greatest 
abundance, in the form of iron ores, coals, limestones, days, salt, &c., 
&0., of great variety, requiring only capital, skiU, and industry, which 
fhey must eventually invoke to their exploration, to change the re- 
gions contdning them — some of them now very sparsely settled and 
little known — ^into the locations of numerous and lucrative manufac- 
tories, and centres of an active and extensive commerce. 
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By an examinatioD of the descriptions and composition of the iron 
ores which were analyzed, it well be seen that they are, geneialfy, of 
the most profitable and productive kinds. 

The limonites are in great Tariety ; and almost all of them are com- 
paratively soft and porous; thus, easily to be reduced in the furnace. 
Some with an excess of silidous matters, others of calcareous; and 
generally containing earthy materials enough to form a su£Qcient amount 
of the necessary furnace slag, (or cinder, so called,) either alone or 
with admixture of some of the neighboring poorer ores or limestones. 

Very few of them contain much phosphoric acid, or other injurious 
ingredients; and even those which, at some furnaces, are considered 
^'impracticable,'*^ or difficult to smelt, are found to be hard to manage 
mainly because of their richness itself; and require only the admix- 
ture of poorer ores, or some argillaceous, silicious, and calcareous sub- 
stances, abundant everywhere, to flux them and make them yield their 
content of iron. 

The proportion of this metal, in some of them, may seem to be 
small; but it is well known to practical men that the most profitable 
01 es of iron are those which contain less than fifty per cent of that 
metal; and many containing not much more than half that proportion 
are economically smelted. 

The black band m>n ores, fix)m the lower portion of the State, and 
from Greenup county, are interesting. Most of them which were ex- 
amined proved to be as good as those of Europe, fix)m which iron is 
most cheaply niade. A few disappointed the hopes which were ex- 
cited by their appearance, and proved to be too poor in iron to be con^- 
sidered workable, or too much contaminated with phosphate of lime. 
Doubtiess, in many parts of the extensive coal fields of the State, this 
valuable kind of iron ore, of good quality, may be found in great abuu- 
danoe. 

The economy introduced into the iron manuftoture, by the use of 
this ore, in Sootiand, is illustrated by the celebrated David Mushet, in 
his voluminous practical ^^ Papers on Iron and Sted,^^ by the company 
tive statement of the burthen and produce, at the Clyde iron works, 
of two furnaces, blowing eaoh fiur one week, and using pitHmliuid tibe 
botiUast, n foUotrs: 
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Tons. Cwts. Qn. 
1. With black band ironstone- 
Goals to the ton of iron, -' 1 8 3 

Boasted ore, ("mine/') ^1 14 1 

Limestone, 33 

ft. With elay ironstone— ^ 

Coals, to the ton of iron, -..^-.S 32 

Roasted ore, 2 6 t 

Limestone, -0 112 

SaTii^ from the use of the blaokband — 

Coals, per ton of iron, 16 3 

Limestone, 73 

Ad£tional prodace of iron in the week, • • - - 20 4 

The iron manu&cture in this State is only in its infancy. We now 
prodace only charcoal iron, of the best quality^ while we import, an- 
nually, immense quantities of common iron^ for railroad and oUier pui^ 
poses. 

With the black band, or some of our other good fusible ores, and 
the use of cod and the hot-blast, the cheaper kinds of iron, so exten- 
dvely used, could doubtless be made to great advantage in Kentucky, 
and thus a foreign drain on our capital would be checked, and a new 
source of wealth established. This will be found necessary for s6lf-de- 
fence if QUT ndlroad improvements are much extended, as they doubt- 
less will be ; and will be the more easily effected as the price of labor, 
&om well known causes, is becoming higher in Europe. 

For this kind of manu&cture those of our coals which contains 
but littie sulphur, and less than five per cent of ashes, woyld be 
well suited, more especially the variety called dry or splint coal, whibh 
abounds in our State, which need not be coked before it is used in the 
fiimaoe, and thus is cheaper than coke. This kind of coal, while it 
does not soften or swell up much when heated, so as to choke up the 
fhmace and check the blast, gives out much combustible gas to aid in 
redudng the ore, and carbonating the iron. 

I have not thought proper to give a detail of the processes used in 
the chemical investigation; they have been various, according to the 
requirements of the specimen under examination — generally those de- 
aeiibed in that monument of industry and accuracy, the ^^Handbuch 
dm Analjfiischm Chenue, Van Heinn6h Bose,'^ (last Gcyrman edition)— 
bot sometimes modified to suit the droumstances of the case. In the 



256 INTRODUCTORY LETTBR. 

separation and estimation of the alkalies^ and the separqiion of mag- 
nesia from the alkalies — ^processes which so frequently occur in miner- 
al analy^s — the important improvements of Dr. J. Lawrence Smith, 
(detailed in Silliman's Journal,) were found to be greatly better than 
the old methods. ^ • 

The total amount of carbon in the specimens of pig-iron was as- 
certained by means of iodine — ^a method with which I am not entirely 
satisfied. The phosphorus, in that metal, was estimated by solution in 
fuming nitric acid, and evaporation to dryness to render the silica insol- 
uble, re-solution in hydro-chloric acid, and precipitation of the oxides of 
iron and manganese with sulphuret of ammonium and a sufficient quan- 
tity of caustic potash. The alumina and phosphoric acid, dissolved by 
the caustic solution, were separated by known methods — the latter be- 
ing weighed as phosphate of magnesia. 

In the examination of the soils it was thought proper to substitute, 
for the ordinary process of digestion in water, to ascertain the propor- 
tion of readily soluble matters, that of digestion for some weeks in 
water which had been saturated, under pressure, with carbonic acid gas. 
This pl^n was adopted in order more nearly to imitate the process of 
nature in the solution of the nutritious ingredients of the soil for the 
food of plants. The water which falls as rain, &c., being ajways charg- 
ed with carbonic acid, the proportion of which is increased in it, when 
it percolates the soil, by the slow oxidation of the organic matters; 
and this, with the yery sm^U amount of nitric or hypo-nitric acid 
sometimes produced in the atmosphere during electrical excitements, 
and the soluble organic matters themselves, are the principal means by 
which the fixed or mineral elements of plants, indispensable to their 
organization, are dissolved and introduced into their tissues. 

The investigation of the soils was not as thorough as it should have 
been, the time allotted to the chemical analyses having been nearly 
consumed by other objects before they were commenced; their exami- 
nation was therefore too hurried, and consequently the proportions of 
some of their more minute ingredients, (of the most valuable also,) 
such as the chlorides, sulphates, and phosphates, were not, in all cases, 
separately made out. 

Amongst the ores^ the coals^ the rocks^ the soilsy the mineral waterSy 
&»,, &c., of the State, q. wide unexplored field still remains for exami- 
wtion. 
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Hoping tlKt this brief and imperfect investigation may be but the 
beginning of a still further and complete study of the geological his- 
tory and the mineral riches of the State of Kentucky, 

I remain yours respectfully, 

ROBERT PETER- 
DAvro Dale Owen, M. D., 

Principal Geologist of Kentucky. 
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BALLARD C0UNT7. 

No. 1 — Soil. Labded ^Soil from heavy Umbered landj southern part 

of Battard county^ Kentucky^'' hettveen the waters of Bowles and 

west branch of Mayfkld creeks. 

Color yellowish grey^ or dirty buff, in its dried state. Carefully 
washed with water it left about forty-seven per cent of very fine sandy 
which was nearly of the color of the soil; a larger proportion could 
doubtless be obtained by devoting more time to the washing, for it is 
so fine as easily to be washed away with the lighter particles, and to 
escape ordinary observation. 

One thousand grcdns of the air-dried soil were digested, for about 
a month, in a closely stoppered bottle, at a temperature not above 
100^ F., in water which had been saturated under pressure with car- 
bonic acid gas; the liquid, filtered and evaporated to dryness at 212^ 
F., left 1.53 gndns of solid matter^ which had been dissolved by the 
acidulated water. 
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This solid extradj when treated with pure water, lefV of insoluble 
matter. 0.603 gr., which had been dissolved by the carbonic acid, and 
which was of the following composition, viz: . 

Silica, 0.137 

Carbonate of magnesia, -- .259 

Brown oxide of manganese, - - - - - - - .117 

Alumina, oxide of iron, and traces of phospbates, ... .0C7 

Potasb, .005 

Traces of carbonate of lime and loss, - • - - - .018 

The portion of the extract which was dissolved by the water was of 
a dark brown color, and weighed 0.9 gr. when dried at 212° F.; when 
ignited over the spirit lamp a portion of it was burnt off, with a mixed 
smell of burnt animal matter and burning peat, leaving 0.4 gr. of fix- 
ed residuum. The composition of this soluble portion was found to be 
as follows: 

Organic and volatile matter, 0.500 

Carbonate of lime, ...•.•.••• .098 

Carbonate of magnesia, - - • - -.- -'- ,112 

Carbonate of manganese, .051 

Alumina, oxide of iron, with traces of phosphates, - • - .007 

Potash, .036 

Soda, .067 

Loss, .029 

' The lime, magnesia, oxides of manganese and iron, and the alumina 
and phosphates were, in the extract, doubtless combined with the or- 
ganic acids, which are included above under the general name of or- 
gallic mailer y and which, when burnt 0% leave most of these fixed sub- 
stances in combination with carbonic acid. Water saturated with car- 
bonic acid was used, in this process of analysis, to enable me to esti- 
mate the relative amount of soluble materials immediately available for 
the nourishment of vegetables. The water which falls from the at- 
mosphere always contains some of this acid which, with the oipinic 
acids resulting from animal and vegetable decomposition, is the princi-' 
pal. agent in the solution of the nutritive elements of the soil for the 
support of plants. 

Had sufficient time been at my disposal I should have examined this 
soil more minutely, for other soluble ingredients, as ammonia, the ni- 
trates, chlorides, and sulphates, but having nearly approached the end 
of the present term of labor, before the soils were commenced, I was 
obliged to be contented with a less extensive investigation. 
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One hand^Bd grains of the air-dried soil, exposed to the temperature 
of 340° F., lost of moisture 1.84 grains. Treated in the usual man* 
ner, l)y digestion in hydrochloric acid, &c., its composition, dried at 
340°, was found to be as follows, viz: 

Orpranic and volatile matters, 3.040 

Carbonate of lime, .034 

Carbonate of magnesia, .461 

Carbonate of manganese, - .411 

Alumina, oxide of iron, and traces of phosphates, ... 3.930 

Potash, .108 

Soda, .037 

Silica and silicates insolable in hydrochloric acid, • • - 92.010 

100.031 



No. 2 — Soil. Labeled ^^Soil from the north-western part of Ballard 
county, Kf/.y near Col. Gholson^s.^^ 
Color of the dry soil of a dark brownish grey. Washing with wa- 
t^ gave about fifty-three per cent of ver?/ fine sand, of a du'ty buff 
color, which is doubtless only a portion. Treated with water acidula- 
ted with carbonic acid, as above described, this soil gave up 1.943 gr. 
of solid matter, (dried at 212^); which re-dissolved in pure water left 
0.955 gr. of insoluble matter, which had been dissolved by the carbon- 
ic acid, of the following composition, dried at 212°: 

Silica, .170 

Carbonate of lime, - -• .227 

Carbonate of magnesia, .321 

Carbonate of manganese, .200 

Alumina, oxide of iron, and traces of phosphates, ... .037 

The portion which dissolved in the pure water weighed, when dried 
H^t 212°, 0.988 gr. Heatid to redness in a platinum capsule the organ- 
ic matter was consumed, giving out a smell of burnt hora, leaving 
0.425 gr. of fixed residuum. The composition of the soluble portion 
was found to be as follows, viz: ... 

Ofganic and volatile matters, '.'•*.".".. - 0.530 

Carbonate of lime, - • - -• -... . .127 

Carbonate of magnesia, . • • .181 

Carbonate of manganese, trace. 

Potash, .096 

Soda, - - - - • . .054 

One hundred giaips of the air-dried soil gave up 2.44 grains of 
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moisturey when dried nt 320^ F. Its compoBitios^ thijB dried, was 
found to be as follows, viz: 

Organic and rolaUIe matters, - • - • - - - 4,120 

Carbonate of lime, - - - - - ^ ^ . . ^ -. .134 

Carbonate of magnesia, - - .280 

Carbonate of manganese, •- .081 

Alumina, oxide of iron, and trace of phosphates, ... 4.850 

Potash, .139 

Soda, .063 

Silica and insoluble silicates, 89.650 

Loss, .683 

100.000 

No. 3 — Lignite. Labeled ^^Lignitey hlvff of Fort Jefersotiy Ballard 

counit/y KyP 
A dull brownish-black friable substance, full of irregular cracks or 
fissures, which appear to have been produced by shrinkage or drying; 
quite absorbant of moisture, adhering slightly to the tongue; fresh 
fracture, presenting a dull pitch-like lustre in some of the layers, ap- 
proaching, in some parts, the lustre of coal. Over the spirit lamp, on 
platinum foil, it burnt at first with a smokey flame^ somewhat like 
coal, but with the odor of peat; it continues to burn like punk or rot- 
ten wood, when removed from the flame, until it is reduced to a bulky 
ash. 

Its specific gravitj IS, 1.219 

Composition, dried at tlie ordinary temperature — 

Moisture, - - - - 13.20) m . , , ,., ., --, ^^ 

_, , . ' , ,.,, ,, ^^ ^^^ Total volatile matters, - 50.60 

Volalile combustible matters, 37.40) 

^*^'*^^''' • " - • ^^-^^l Black residuum, . -49 40 
Ashes, (buffcolorcd,) . - j , ggf ^**^^' ^^*^'*^°V 

100.00 100.00 

Its composition, wLen thoroughly dried at 212^, maybe slated as follows, viz: 

Volatile combustible matters, 43*088 

Fixed carbon, -•. 43.894 

Ashes, • 13.018 

HThe buff-colored ashes were found to contain a trac^ of phosphoric 
acid, and notable quantities of oxide of iron, alumina^ and lime. 

No. 4 — Clay. Labeled ^^ Potters' dat/y four miles south of BlandvUUf 
Ballard countify Kentucky; Mr. SamueTs farnk^^ 
Golotf light yelio wish-grey ; ezhibitfi minute spangles of mica befidie 
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the lens; heated before the blowpipe beeomes fiirsk dark-colored tbea 

bums white. • ^ .1 * \ ..•: 
Composition, dried at 212^ — 

Silica, . - - - :r.: ::;• .... 71.94 

Alumina, with a trace of oxide of iron, . • . - 20.70 

Lime, - - .37 

Magnesia, .36 

Potash, - .63 

Water, with a trace of organic matter, - • • -^ 6.20 

100.19 
This was examined for the general ingredients by fusion with mixed 
carbonates of soda and potash, &c., and for the alkalies by fusion with 
carbonate of lime and chloride of ammonium. 



BATH COUNTY. 

No. 5 — ^LiMONTTE. Iron ore from Messrs. Robert ^ A. G. Carter* s 
fumacey Bath county^ Kentucky^ five miles beyond the Olympian 
SpritigSy adjoining the White Sulphur Springs; {fourteen miles from 
OwingsviUe and fifty-ihree miles from Lexington.) 
Ore beds described to be from eight to twelve inches thick, on a ba- 
sis of limestone, covered by blue clay and fire clay. 

Ore^ a compact, hard, apparently pure haematite; powder of a dark, 
brownish^ red color. 

Specific gravity, 3.266 

Composition, dried at 212'' F- 

^?'«^[ fifi-S^ ?^ ««nt. of Inm. 
1.80) '^ 

1.10 

0.10 

1.63 

9.00 

6.67 



Oxide of iron, (peroxide,) 
Oxide of manganese, • 
Alamina, . . - 
Carbonate of lime. 
Carbonate of magnesia, 
Silex and insoluble silicates. 
Water and loss, • 



100.00 



The air-dried ore lost 3.1 per cent of hygrometric moisture when 
dried at 212''. 

No, 6— Coal. From the same locality as the preceding. Beported to 
be in beds four feet thick, or in two beds, each of two feet^ separated 
ig two feet of black shale. . 
A spkni coal; deaving in xatber thin lays^ sepeiated by fibrous caiw 
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bonaceous matter, (fibrous coal;) cross fiactore of a pitch black color 
and lustre; fissures and edges of the layers coated with ochreous oxide 
of iron. The fibrous matter presented the appearance of vegetable 
impressions, and is to some extent infiltrated mih pyrites. 

Specific gravity, 1.321 

Heated on platinum foil over the spirit lamp, it swelled up somewhht, but did 
not soften very much; does not appear to be a good coking coaL 
Composition dried at 212** — 

Volatile combustible matters, 38.00 

Carbon in the coke, - - 53.90) ^^^ g^ ^^^ 

Ashes, (light grey color,) - 8.10) 

100.00 

The recent coal lost three per cent of moisture when dried at 212^. 
The ashes contain a small proportion of sulphate of lime« 

By a separate process the total per centage of sulphur in this coal 
was found to be about 0.99. 

The locality from whence these two minerals are obtuned is describ- 
ed as an outlier of the coal formations. 



BUTLEB COUNTT. 

No. 7 — Grey Carbonate of Iron. Labeled ^Carbonate of irm^ AaU 
bank, Mum Spring^ Butter cmnty, Keniuekff.^^ 
A hard, compact mineral, of a dark grey color; streak, light gtey; 
fracture, flat-conchoidal; structure, fine granular. Outer surface, to 
the thickness of about one-sixteenth of an incb^ reddish-yellow fix)m 
the per-oxidation of the iron. 

Specific gravity, 3.490 

Composition, dried at 212^ F. — 

Carbonate ofiroD. - - ^6.96)^^^^^^^ 

Peroxide of iron, - - 7.19) 

Carbonate of lime, - - 6.90 

Carbonate of magnesia, - 6.03 

Carbonate of manganese, - 1.57 

Phosphoric acid, * « 2.64 

Potash, - - - . .23 

Soda, - - - - .06 

Bituminous matter, - - 1.03 

Silez and insoluble silicates, 8.70 

Water and loss, - - - .69 



100.00 
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The aiivdried ore lost 0.8 per cent of moisture when dried at 
212° F. 

No. 8— Coal. Labeled ^^TygerCs coal hank, on the waiers of Hickory 
Camp creekj Butter county ^ Kentucky ^ 

A friable, pitch-black coal; fissures stained with ochreous oxide of 
iron; charooal4ike fibrous coal between the layeri 

Specific gravity, 1.291 

Composition, dried at the ordinary temperature — 

Moisture, - - - - 720) ^^^^j ^^,^^,^ ^^^^^ 33 ^^ 

Volatile combustible matters, - 31.40) 

Caibon in the coke, - - - 56.90) ^^ (moderately light,) 61.40 
Ashes, (light yellowish grey,) - ^^f ^i^e, ^moaeraieiy iigaw; oi.*u 

100.00 100.00 

Composition, dried at 2i2^ — 

Volatile combustible matters, .... 33.84 

Carbon in the coke, 61.27 

Ashes, 4.89 



100.00 



Sulphur is found in it in the proportion of 0.29 per cent The ashes 
cootahi no appreciable quantity of sulphate of lime. 

Heated over the spirit lamp, on platinum foil, it swelled up and soft- 
ened consideiably, leaving a cellular coke. It appears to be a pretty 
good coking coal. 

A singular fact was observed in relation to this coal, which, however, 
may possibly be accidental, as the experiment was not repeated. Some 
of the coal in very fine powder, folded in paper, placed in the sand- 
bath at the temperature of about 400^ F., took fire spontaneously. 

Na 9 — Coal. Labded^ ^^ Pardon ShddqrCs coalj head waters of Welch 
creeky Butler county , Kentucky. ^^ 

A very pure looking, soft coal, of a pitchy-black color and strong 
lustre, not soiling the fingers; presenting no appearance of fibrous coal, 
nor of pyritous or other impurities. 

Specific gravity, 1.247 

Heated over the spirit lamp, on platinum foil, it softened and swelled up a good 
deal — ^the volatile matter burning o£f with a very smoky flame, leaving a light 
qNmgy coke. It appears to be a good coking coal. 

34 
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Oomposition, dried at the ordinary temperature-^ 
Moisture, .... 4 

Volatile combustible matters, - 34 
Carbon in the coke, • 
Ashes, (dirty salmon color,) 



Moisture, .... *^0O^ T^^^^^^i^^aemKVtets, . 38.70 

Carbon in the coke. - - - 60.70) ^,^^ ^,j^^^ ^^j , g, 3^ 

•60) 



100.00 100.00 

Composition, dried at ^2"" F.— 

Volatile combustible matters, - - - 36.146 

Carbon in tie coke, $3,229 

Ashes, ,625 

100.000 
The total per centage of sulphur is 0.268. The salmpii-colored ashes 
contain only a small trace of sulphate of lime. This coal is remarkar 
ble for the very small amount of ashes which it leaves. 

jlo. 10 — Soil. Labeled '-Soil and suhsoily four miles south of Roch^ 
ester — ridge land — Butler county j Kentucky^ 

The dry soil is of a dirty buff color. Washed with water it left 
more than 47. per cent of very fine sand, containing a few larger 
rounded grains of silicious mineral. 

One thousand grains, treated, as before described, with water chaigecl 
with carbonic acid gas, gave up 1.884 grains of solid matter^ dried at 
212° F. This extract^ treated with pure water, left of insoluble matter^ 
which had been dissolved by the carbonic acid, 0.837; the composition 
of which is as follows, viz: 

Silica, - 0.190 

Carbonate of Ifme, .077 

Carbonate of magnesia, .603 

Alumina, oxide of iron and trace of phosphates, - • - .067 

The portion which was dissolved by the water weighed, when dried 
at 212° F., 1.047 grains. Ignited in a platinum capsule, there were 
burnt out of it, with a smell of burning animal matter, 

Organic and volatile substances, 0.600 

The residue consisted of 

Carbonate of lime, .167 

Carbonate of magnesia, .140 

Carbonate of manganese, .042 

Potash, .082 

Soda, .013 

Also, a slight trace of alumina and phosphates. 



i 
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O&cl' huiidied grains of the soil dried at 320^ ¥sh.y when iioAyt^ 
by the usual mode gave the following results, viz: 

Organic and yolatile matters, 3.460 

Carbonate of lime, .097 

Carbonate of magnesia, - - . .- - -^ . - .306 

Carbonate of manganese, ...-•... .025 

Potash, ^ - • -2^* 

Soda, - .074 J 

Alumina, osde of iron and tracd of phosphates, . . - - 6.030 

Silica and insoluble silicates, ...-.-• 90.690 

Loss, .215 

100.000 

This soil contains very nearly as muck potash as* the riob sdil of 
Fayette county, but does not yi^ as large a proportion of the phos- 
phates. 

CABTEB COUNTT. 

No. 11 — ^Ibon oeb. Labeled ''Mr. Wallace's iron orey near falls of 
Blainy Carter"^ county, Kentucky.'' 
A dark reddish-brown mineral, with interspersed spots of dull yel* 
lowbih; appearance generally dull, but slightly glimmering, like sptf , 
in the yellowish portiona Powder of a brownish-bu£f color. 

Specific grayity, t.731 

Composition, dried at 212'' F.— 

Oxide of iron, - - - 23.20) jg.^^pereenfc bf ihm. 

Carbonate of iron, • • - 6.28) 

Carbonate of lime, - • - 51 .35 

Carbonate of magnesia, - • 1.63 

Carbonate of manganese, - 3.41 

Alumina, - - - - 1.95 

Phosphoric acid, • . - - .24 

Potash, .23 

Soda, .18 

Silica and insoluble silicates, - 9167 

Water and loss, - - 1.96 

JOO.bO 

The aiivdried ore lost 1. per cent of tn^imre When dried a« 21^^. 
Gdntaining al laige proportion <£ carbonate of lime^ attfd a small amdiknt 
<tf domitta^thiB mineral iba^^ be valtiable to fltlx, in the fumaoe, with 
<ma*ooiitnning tee large a pfoportton (X ston^ofiis (ft ^iMoiis matieif. 

• TUs Ofs was iaadTerteiitly labeled Garter ooanty; it ibould hare been Lawrenoe coimty. 
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By itself it would not give good results, because c^ its small relatiTe 
quantity of iron, and large excess of lime. 

No. 12 — ^LiMONiTR Leveled ''Ore from Tygerfs^ Carter cauniff. Ken-- 
tuckffy on the svh-carhomferouB limestone.^^ 
A dark reddish-brown mineral; dirty ocbreous on the exterior; ad- 
hering to the tongut. Powder dirty yellowish-brown color. 

Specific grayitj. 3.256 

Composition, dried at SIS'" F.— 



Peroxide of iron. 
Alumina, ... 

Magnesia, ... 
Brown oxide of manganese. 
Potash, .... 
Soda, - - - - 
Silica and insoluble silicates. 
Combined water. 



71.50 — 50.07 per cent, of Iron. 

2.45 

1.03 

1.37 

.34 

.12 

11.97 

11.5d 



100.37 



The air-dried ore lost 1.7 per cent of moisture when dried at 212^ 

No. 18 — ^Ldionite. Labeled ''Best ore^ Sandy furnace^ Carter caunfy, 

Kentucky'' 
A dark reddish-brown ore, in irregular layers, separated by soft yel- 
low ochreous mineral. Powder of a brownish-yellow color. 
Composition, dried at 212^ F. — 



Peroxide of iron. 
Alumina, ... 

Carbonate of lime, • 
Magnesia, ... 
Brown oxide of manganese. 
Potash, . • • - 
Soda, . - . • 
Silica, and insoluble silicates. 
Combined water. 



67.40 — 42.20 per cent of Iron. 

.87 

.57 
1.80 

.96 

.50 

.16 
17.57 
11.55 



101.38 



The air-dried ore lost 2.2 per cent of moisture when dried at 212^. 

These two are very rich and valuable ores, requiring, however, the 
use of lime to flux them in the furnace, which may, perhaps, be profit- 
ably substituted by the use of the next described mineral, in proper pro- 
portionSi 
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No. 14 — ^Ferbuginous Locestone. Labeled ^^Green Bock, which cuts 
out the ore, Sandy Furnace, Carter county, JKy." 

A dull looking bluish-grey-green rock, motUed with lighter green 
and dirty yellowish-brown; small spangles of mica and specks of spar 
visible under the lens; as hard as ordinary limestone; powder of a 
,greenish-grey color. 

Specific grayitj, 2.809 

Compoeition, dried at 212® F. — 



Carbonate of iron» - • -14. 
Oxide of iron, • - - 16 

Carbonate of lime, - - - 35.15 
Carbonate of magnesia, - 6.54 

Carbonate of manganese, • .84 

Alumina, • • - - 5.85 

Potash, .29 

Soda, 08 

Silica and insoluble silicates, • 19.17 
Water and loss, • - 1.05 



I mm 18.55 per cent of Iron. 
.77) 



100.00 



No. 15— Coal. Labeled ''^Kilgore^s Coal, Williams^ creek, on the Lex- 
inyton and Biff Sandy railroad^— fourteen miles from Ashland — Car* 
ter county, Ky.^^ 

A pure looking splint coal, having a lamellar fracture, with vegeta- 
ble impressions between the layers, not in the form of fibrous coal, but 
smooth and hard, not soiling the fingers; cross-fracture pitcb-Uaok. 
lustrous; no appearance of pyrites or other impurities; heated ore 
the spirit lamp it swelled up somewhat, but did not soften mnch. 

Specific gravity, U18 

Composition, dried at the ordinary temperature-* 

Moisture, • - • . 640) ,p^^, ^^^j^^ ^^^^^ 

Volatile combustible matters, • 35.60) 
Carbon in the coke, - - - 55.00) ^y^^ (m^tw ^^ 
Ashes, (pale grey,) - - 4.00J ' ^^"^ ^^ 



100.00 



Composition, dried at 212"* F.— 
Volatile combustible matters. 
Carbon in the coke, - 



Sulphur waa found in this eoat in the pA^ttion cf 0.710 ptf/casit 
The ashes contained no sidphato of Kme. 

No. 16^ — Coal. Labeled ^^Cannel Coal from JSarrdPa creeky Carter 
dourdyj Ky., six miles north-west of Grayson.^ 

A dull looking coal, with a slaty structure, not soiling the finger&^i^ 
not very easily broken; exterior stained with oxide of iron^ fracture 
across tiie laminse of a dull, jet-like lustre; the surfaces of the layers 
as dull as black slate. Heated over the spirit lamp it decr^tated 
strongly, burnt at first with a smoky flame; did ncit sw^ll tip or 
change its form. 

Specific gravity, ---«... 1.443 

Composition, dried at Uie ordinary temperature— 

v?!r' K \-» ' «■ ' f-^fTdtalTiiUtilemattm. - S7.60 
V olatile combustible matters, - 33.50) 

Carbon in the coke, - - ' ^"^^l DenseCdkd; - - -62.60 
Ashes, (dark lilac color,) - • 19.80) 



100.00 100.00 

Composition, dried at 212"* F. — 

Volatile combustible matters, .... 34.806 

Carbon in the coke, - - • w . . 44.478 

Ashes, 20.626 



100.000 

Sulphur was found in it in the propoitioii of 7.905 per cent The 
value of this coal is greatly injured by its very large proportion of 
ashes and of sulphur. The ashes contained no perceptible amount of 
sulphate of lime. 

No. 17 — Coal. Labeled '^OtiUim's Coat, WUUams' creek, ontheLe:^^ 
ington and Big Semdp railroad, eighteen miles from Ashland, in Car- 
ter county, Ky.^^ 

A very pure looking coal, of a pitch-black color; and flto)ng lustre; 
not soiling the fingers; moderately hard; very little fibrous coal, with 
vegetable impressions between the layers, and but little appearance of 
pyritous matter. Heated over the spirit lamp it decrepitated, softened 
very much and swelled up; it is probably a coking eoal^ 
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Specific girnvRj. * 1.312 

Composition, dried at the ordiLarj tejoaperaturei-r 



^^>^^^"^' - - - . JJJ[ Total Tolatae matters. 



- 45.80 



Volatile combustible matters, - 40. i 

Carbon in the coke, - • ^^'^l JloderaWy dense coke, - 64.20 

Ashes, (dark lilac color,) - 4.70) 

• 100.00 100.00 

Composition^ dried at SIS*'--- 

Volatile combustible matters* .... 42.947 

Cari>on in the coke, 52.105 

Ashes, 4.948 



100.00 



Sulphur was found in it in the pix>portion of 2-410 per cent The 
Mhes contained only f^ trace of sulphate of lime. 

This coal would be more valuable for manufacturing purposes did it 
contain less sulphur. It is possible^ however, that tbe specimen exam- 
ined presented more than the average proportion of pyrites — this in- 
jurious ingredient of coals being generally very irregularly diffused. 

CHEISTIAN COUNTY. 

No. 18 — Coal. Labeled ^^Keath'a Coaly near Pond river ^ nortf^east 
part of Christian county y Ky.^^ 

A soft fiitble coal, not soiling the fingers; of a dull pitch-black ap- 
pearance; seems to be firee fix>m pyrites or earthy impurities. Small 
fragments heated over the spirit lamp softened, swelled up, and agglu- 
tinated into a light spongy coke. Appears to be a good coking coal. 

Specific gravity, 1.307 

Composition, dried at the ordinary temperature — 

Mdstiire, . . . . J- JJl Total volatile matters. - 43.90 

volatile combustible matters, - 41.10) 

Carbon in the coke, - - ' ^^'^^l Coke, .... 56.10 
Ashes, (pale reddish-grey, 7.20) 



100.00 100.00 

Composition, dried at SIS'"— 

Volatile combustible matters, .... 42,284 

Carbon in the coke, 50.309 

Ashes, 7.407 

100.000 
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Sulphur was foand in this coal in the proportion of 2.16 per cent 
The ashes contained 0.100 per cent of sulphate of lime. Dried 
at 212° the air-dried coal lost 2.8 percent of moisture. 

No. 19 — Coal. Labeled ^Lacet/'s) AichisotCs Cody McFoarhmd'B 
branch of the west fork of Pond river, north-eoit part of Christian 
eountyy Ky.^^ 

A soil bituminous coal, of a pitch-black color; considerable lustre. 
Some fibrous coal, exhibiting vegetable impressions, between the lay- 
ers. Fragments heated over the spirit lamp softened, swelled moder- 
ately, and agglutinated into a spongy coke. 

Specific gravity, 1.278 

Composition, dried at ordinary temperature — 

Moisture. - - - - 4.00) ^^^^j ^^j^^-j^ ^.^^^^^ . ^,^ 
Volatile combustible matters, - 37.70) 

Carbon in the coke - . 63.30) ^^^ ^^^^ j ^^ 

Ashes, (lilac colored,) - - 6.00) ' v 6 •» i-' »/»/ 

100.00 100.00 

Composition, dried at tM* — 

Volatile combustible matters, - . - - 39.271 

Carbon in the coke, 66.620 

Ashes, 6.209 

100.000 

The total amount of sulphur was found to be 1.868 per cent The 
ashes contained a small trace of sulphate of lime. 

No. 20 — Soil. Labeled ^'Soil from souihem part of Christian coun- 
ty, Ky.j between Dr. Quarles* and Oak ChroveP 

Color pretty dark greyish-brown. Washed with water it left more 
than thirty-four per cent, of very fine sandy of a dark drab color. 

One thousand grains, treated with water containing carbonic acid, 
yielded 3.822 grains of solid eztracty dried at 212®, which, when treafc- 
ed with pure water, left of insoluble mattery which had been dissolved 
by the carbonic acid, 2.457 grains, of the following composition, viz : 

Silica, .130 

Carbonate of lime, .830 

Carbonate of magnesia, .115 

Carbonate of manganese, .642 

Alumina, oxide of iron, and trace of phosphates, .... .740 
Sulphate of lime, a trace. 



^ 
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The soluble matter^ dissolved by the water, weighed, when dried at 

212^, 1.365 grains, oat of which was burnt, with the smell of burnt ^ 

horn, :\ 

Organic and volatile matters, - .960 j; 

The residue contained \ 

Carbonate of lime, - .067 * | 

Carbonate of magnesia, .196 > 

Potash, .096 

Soda, .046 i 

With traces of alamina and phosphates. ^ 

One hundred grains of the soil, dried at 300°, analyzed by the or- i 

dinary method, after digestion in hydrochloric acid, &c., were found to l 
oontain — 

Organic and volatile matters, 5.680 ^.l 

Carbonate of lime, .220 i 

Carbonate of magnesia, - - - .280 .?^ 

Carbonate of manganese, .416 i 

Alumina, oxide of iron, and trace of phosphates, • - • 5.470 j 

Potash, - - - - . .164 -; 

Soda, .061 J 

Silica and insoluble silicates, 87.430 ^ 

Sulphate of lime and loss, - - - - - - - - .290 

100.000 5 

The air-dried soil lost 2.6 per cent, of moisture^ when dried at 300^ 
F. ] 

No. 21 — ^Magnesun Limestone. Labeled ^'Hydraulic Idmestane^ near I 

Esqtdre Lindsey^s^ Christian county, Ey.^^ 
A dull, rather soft, rock, of a fine granular structure, light drab 
color; fragments may be broken off and crushed to powder in the fin- .: 

g^rs, without much difficulty; adheres to the tongue. ^ 

Composition, dried at 2 1 2'' — ] 

Carbonate of lime, 52.20 ' 

Carbonate of magnesia, 37.95 

Alumina, oxide of iron, &c., 2.27 

Silica and insoluble silicates, 6.38 

Potash, -F .28 

Moisture and loss, .92 

100.00 
The carbonates of lime and magnesia are very nearly in equivalent 
proportions in this limestone. It contains a much smaller proportion 
of day than is usually found in hydraulic limestone. 
85 
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No. 22 — Fbrbuqimous Ldiestokb. Labded ^Ironf hitt at Keath% 
northreast part of Christian coutUffy Kif.j near Pond river. ^^ 
A compact, fine-grained mineral; general color dark grey^ with a 

slight tinge of green; exterior portion ochieous; dark reddish-brown 

matter lining the fissures, and extending firom exterior to the interior. 

Powder cinnamon colored, or the color of ground lapiB calaminariz.. 
Specific gravity, 2.786 

Composition, dried at 212® — 

Carbonate of Hme, 65.69 

Carbonate of iron, - - - - - - - - 8.00 

Oxide of iron and alumina, - 13.2S 

Magnesia, 1.67 

Oxide of manganese, -34 

Silica and insoluble silicates, 1-1.37 

Alkalies, not estimated. 

100.1^ 

The air-dried ore lost 0.7 per cent of inoistwrey when dried at 212^ 
F. This mineral contains only about ten or twelve per cent of iron. 
It might be useful as a fluxing material, in the smeHing of silicious or 
argillaceous ores, and deserves trial as a water cement 

CEITTENDEN COUNTY. 

No. 23 — LiMONiTE. Labeled "Iron Ore frwn Sneed't mineSj an 
Tradewater river^ Crittenden county^ Ky^'' {From Dr. Wm. C 
Sneed) 

Above the coal a compact, dark reddish-brown mineral, mottled, with 
softer included portions, of an ochreous appearance. Powder of a 
brownish-yellow color. 

Specific gravity, 2.684 

Composition, dried at 212° — 

Peroxide of iron, - - 39.60 =-= 27.73 per cent, of Iron. 

Alumina, . . - . i.oo 

Brown oxide of manganese, - .20 

Phosphoric acid, - - - .67 

Lime, ----- .68 

Magnesia, sulphuric acid, traces. 

Silica and insoluble silicates, - 51.30 

Combined water and loss. - - 6.65 

100.00 

The air-dried mineral lost 0.8 per cent of moisturey when dried at 
212 °F. 
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No. 24 — Olay Ironstone. Labeled ^^Iron Ore from SneecTs mineSy 
on Tradewater, Crittenden county^ KyP 
Found in a layer six to twelve inches thick, separated by twelve 
inches of shale from the three and a half feet thiok bed of coal be- 
low. 

A compact dark grey mineral, resembling fine-grained limestone; 
quite hard; powder of a light grey color. 

Specific gravity, 3.226 

CompoditioD, dried at ^\^''— 

Carbonate of iron. - - - 12.42) _ ^^ g^ ^^ ^^ j^ 

Peroxide of uron, - . - 14.07) 

Carbonate of lime, - • - 18.48 

Carbonate of magnesia, • - 1.49 

Phoephate of lime, - - - 29.49 

Alumina. - - - 2.91 

Potash, .67 

Soda, .16 

Bituminous matter, - - - 1.32 

Oxide of manganese, a trace. 

Silica and insoluble silicates, - 16.07 

Water and loss, - - 3.03 



100.00 
This mineral is remarkable for its very large proportion of phos- 
phate of lime^ which causes it to contain nearly sixteen and a half per 
cent of phosphoric acid, and which must render it useless as an iron 
ore* For the same reason, and in consequence oi the considerable 
aoaount of alkalies which it presents, it may possibly be made a valua- 
ble mineral manure, if burnt, ground to powder, and applied to land 
deficient in phosphates and the alkalies. 

No. 25— Coal. Labeled '^Specimen of Coal from Sneed^s coal mineSy 
on TradewateTy Crittenden county^ Ky.^'^ 

The bed is described as three feet eight inches in thickness. Beyen 
miles from the Ohio river. 

A very black, and apparently very pure, soft bituminous coal, re- 
iembiing the Pittsburg coal in its external appearance. Some fibrous 
coal between the layers, ediibiting vegetable impressions, and some lit- 
tle appeaiance of pyrites. Some fi!agments heated over the spirit 
lamp softened and swelled up a good deal, leaving a coke of moder- 
ate density. 



o 
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Specific gravity, 1.316. 

Composition, dried at 212** F. — 

Volatile combustible matters, - 37.00 

Carbon in the coke, - - - 66.40) ^^^^ ^3 ^^ 

Ashes, (purplish-grey,) - - 7.60) 

100.00 
The air-dried coal lost 2. per cent, of moisture when dried at 212' 
The total amount of sulphur amounts to 1.04 per cent^ of which .04 
is in sulphate of lime of the ash.~ 

No. 26 — SuLPHUREzr of zinc. Labeled ^'Lead mineSy one and a half 
miles south of Sulphur Springs^ on Hurricane creek, Crittenden counr 
ttfj Kerducky,^^ 

A dark brown mineral; drusy, with minute quartz crystals and a 
little calcareous spar; containiog also some galena, (sulphuret of kad;) 
which substances are mixed throughout the mass. Powder of a dark 
olive-grey color. 
Composition — 

Sulphuret of zinc, 60.30 

Sulphuret of lead, 2.60 

Alumina and oxide of iron, 10.19 

Carbonate of lime, 3.37 

Magnesia, .20 

Silez and insoluble silicates, 26.38 

103.04 

This ore contains more than 40. per cent, of zinc. It contains traces 
of copper, manganese, and phosphoric acid. If found in large quan- 
tities it might be made valuable in the preparation of the zinc white 
paint, (oxide of zinc,) which is now much used as a substitute for the 
white lead. 

FAYKITB COUNTY. 

No. 27 — Soil. From a woodland pasture, {land which had never been 
in cultivation,) ahout eight miles from Lexington, near Newtown turn- 
pike, head waters of North Elkhom creek, farm of Mrs. Dallam. 
Color, dark greyish-brownish, or chocolate. Washed carefully with 
water this soil left more than 62. per cent of exceedingly fine sand^ 
somewhat lighter colored than the soil itself This Eand, washed with 
hydrochloric acid and dried again, weighed about 65. per cent 
This very fine sand, or quartz powder, the presence of which is not 
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generally suspected in our rich loam soil, is so fine as to pass through 

the finest bolting cloth, of about five thousand apertures to the inch 
— leaving only about 0.4 of one per cent of quartzy grains, not as 
large as small mustard seed. 

Dried at 320° F., this soil lost 4.44 per cent o{ moisture. Its com- 
position, thus driedy was found to be as follows, viz: 

Organic and volatile matters, 8.000 

Carbonate of lime, .494 

Carbonate of magnesia, .420 

Oxides of iron and manganese, 6.170 

Alumina, 4.181 

Phosphate of lime, .660 

Potash, .205 

Soda, .062 

Silica and insoluble silicates, 79.910 

100.000 
The silicious residue, (79.9 percent,) from the action of hydrochlo- 
ric acid, when examined by the microscope exhibited a large propor- 
tion of clear quartzy particles; in which respect, however, it resem- 
bled, nearly, the silicious residue of most of the soils examined. 

The unusual fertility of this celebrated blue limestone (blue grass) 
soil is attributable — 1. To its state of extreme division. 2. Its large 
proportion of phosphates and the alkalies. 3. The great amount of 
organic matter, &c., which it contains. The latter ingredient — ^the or- 
ganic matter — gives the soil its dark color, makes it light and very re- 
tentive of moisture and gases favorable to vegetable growth; it mate- 
rially aids in the solution of the mineral elements of vegetable nutri- 
tion, and by its own decomposition furnishes directly to plants a 
rich supply of food. 

The specific gravity of this soil is 2.443, but in consequence of its 
great porosity this does not give a correct idea of the weight of a cubic 
foot of it A cubic foot of a solid substance having the above 
mentioned specific gravity would weight more than one hundred and 
seventy-nine pounds; but by actual experiment — ^by weighing a por- 
tion of this dried soil compressed into a specific gravity bottle — ^it was 
found to weigh only at the rate of about seventy-one and a half pounds 
to the cubic foot, (71.543 pounds.) This gives for the weight of the 
soil on an acre of ground, (43.560 square feet,) to the depth of one 
foot only, more than three millions of pounds, (3.116.418^ pounds.) 
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Taking this immense qnantiiy af mafcter into oonsideration, whicdi 
really lepresents, in the case of many {dante, not one-half of tiiat firom 
which they draw their nourishment^ it mnst be evident that quantities 
of yaluable nutritious matter, sufficient for the support of vegetable 
growth, may exist in a soil, and yet may entirely escape the most deli- 
cate processes, and be unappreciable, in the quantities generally taken 
by the chemist for his analyses, by his finest balances. 

According to these data, the quantity of potash in this Fayette oottn- 
ty soil, taken to the depth of one foot only, is more than mx thousand 
three hundred and eighty-eight pounds — a quantity which seems al- 
most inexhaustible by the most wasteful culture. 

That the proportion of the valuable ingredients of the soil is mwAi 
diminished by its continued cultivation in com and grain crops is ex- 
hibited in the analysis of the next succeeding soil, which was taken 
from the same locality as this, but which had been for more than fifty 
years subjected to constant cultivation. 

No. 28-— Soil. From an old fidd long in ctdiivaiion; same heaUty as 
the last; adjoining field. 

Color ^ light chocolate, or grey-brown. Washed carefully with water 
this soil left more than 68. per cent of mry fine saand^ oli a light snofif 
color, mixed with a few very small rounded particles of kon ore; and 
about 0.4 of one per cent of small rounded quartzy particles, some of 
which are transparent, some milky, yellow, red, and green; all finer 
than mustard seed, yet presenting the appearance of microscopic boul- 
ders. 

Dried at 340^ this soil lost 4.58 per cent of moisture. Its compo- 
sition was found to be as follows, viz: 

Organic and volatile matters, 5.980 

Carbonate of lime, .630 

Carbonate of magnesia, .647 

Carbonate of manganese, .204 

Phosphate of lime, --------- .450 

Oxide of iron, 7.190 

Alumina, 4.628 

Potash, .139 

Soda, .031 

Silica and insoluble silicates, 80.430 

100.029 
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FULION COUNTY. 

No. 29 — Son*. Labeled "/SIm/ from Bh^^s at Hickman^ where milk" 

»ckne8S is most prmfolenty [does it contain more than the ordinary 

quanUty of magnesiaf] Fviton county^ Ky.^^ 

The dry soU is of a dirty buflF color. The air-dried soil lost 1.72 

per cent ot moisture when dried at 380^ Washed with water it left 

about 36. per cent of very fine sand. One thousand grains subjected 

to the action of water containing carbonic acid yielded 1.150 grains of 

solid matter, dried at 212^. This treated with pure water left 0.85 

grains of insoluble matter, which had been dissolved by the carbonic 

acid; having the following composition, viz: 

Silica, .140 

Oarbonate of lime, .367 

Oiuiionate of magnesia, .126 

Oattenate of manganese, .086 

Alnmiaa, oxide of iron, and traces of phoapliates, ... .057 

Loss, .076 

The portion dissolved by the water weighing, when dried at 212% 

0.3 of a grain^ was ignited, when it lost of 

Organic and volatile matter, 0.100 

The residue gave — 

Carbonate of lime, .007 

GiuiKHiate of magnesia, .021 

Carbonate of manganese and loss, .092 

Potash, .060 

Soda, .020 

The composition of this soil, dried at 380^ F., was found to be as 
foliaws, viz: 

Organic and volatile matters, 1.720 

Oarbonate of lime, 1.640 

Carbonate of magnesia, .617 

Brown oxide of manganese, . .036 

Alumina, oxide of iron, and traces of phosphates, - • 4.470 

Potash, .108 

Sbda, - - - 062 

Sliea and insoluble silicates, 92.360 

100.793 
Nothing remarkable, in the mineral ingredients of this soil, appears, 
to account for the peculiar sickness prevalent in the r^on from whence 
it came. 
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No. 30 — Soil. Labeled ^'Soil under the gravd bed at Hickman, Ful- 
ton county, JK^.*' 

Color of the dried soil brownish-buff. Washed with water it left 
about fifty-six per cent, of very j^ne sand, containing a few spangles 
of mica. The air-dried soil lost 3.8 per cent of moisture, when dried 
at 300° F. 

One thousand grains treated with water containing carbonic acid 
gave up 1.275 grains of solid matter, dried at 212° F.; this, treated 
with pure wat^r, left 1.043 grains of insoluble matter, which had been 
extracted by the carbonic acid, which had the following composition^ 
viz: 

Silica, .190 

Carbonate of lime, .627 

Carbonate of manganese, .269 

Sulphate of lime and loss, - - - --- . - .067 

The soltible portion, which weighed 0.232 gr., yielded the following 
ingredients, viz: 

Organic and volatile matters, .100 

Carbonate of lime, a trace. 

Carbonate of magnesia, .048 

Potash, .043 

Soda, ,041 

Submitted to general analysis, dried at 300°, this soil jrielded the 
following results, viz: 

Organic and volatile matters, 2.600 

Carbonate of lime, .393 

Carbonate of magnesia, .603 

Alumina, oxide of iron, and trace of phosphates, - - - 9.610 

Potash, .170 

Soda, .080 

Silica and insoluble silicates, 87.030 

100.386 
GREENUP COUNTY. 

No. 31 — LmoNiTB. Labeled ^"Block ore, best quality, over the coal 
and under the hearth sandstone, eight inch^ thick, Pennsylvania Fur- 
nace, Greenup county, Ky^'' 

A pretty pure limonite; harder portions of a dried blood-brown col- 
or; softer parts ochreous^ yellow, and reddish. Powder of a brownish- 
yellow color. 



Specific gravity, 
Composition, dried at 212^ F. — 
Oxide of iron. 
Phosphate of alumina. 
Phosphoric acid. 
Brown oxide of manganese. 
Magnesia, ... 
Potash, 

Combined water, 
Bilex and insoluble silicates, 
Loss, .... 
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2.918 
29.20 per cent of 7ron. 
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41.70 

1.26 

2.30 

.68 

.20 

.13 

8.01 

46.06 

.78 



100.00 



The air-dried ore lost 1.4 per cent of moisture^ when dried at 
212° F. 

No. 32 — LiMONiTB. Labeled ^^LitUe Block Ore^ average four inches^ 
immediatelt/ under the hearth sandstone^ Pennsylvania Furnace^ 
Greenup county^ Ky^ 
A compact limonite of a reddish-brown color; some minute spangles 

of mica throughout ii Powder of a light reddish-brown color. 

I^pecific gravity, 2.978 



Composition, dried at 212<» F— 
Oxide of iron. 


- 49.69 — 


34.79 per cent, of Iron 


Alumina, ... 

Phoephorie acid. 

Oxide of manganese. 

Magnesia, 

Potash, .... 


. 2.63 

- .22 
. .46 
. .33 

- .38 




Soda, .... 


- .11 




Combined water. 


- 7.68 




Slica and insoluble silicates. 


- 38.36 




liOSS, - - . - 


• .26 





100.00 

The air-dried ore lost 1.2 per cent of moisture when dried at 212^ 

No. 33 — LniONTTB. Labded ^'Limestone Ore^ over limestone, eighteen 
inches, Pennsylvania Furnace, Greenup county, Ky^ 
A pretty compact limonite; portions dense, and dark reddish-brown, 
others ochreous, bright red; small crystals and geodes of carbonate of 
lime diffused throughout it Powder dirty orange-red color. 
86 
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Specific gravity, 9.062 

Composition dried at ^l^** — 

Oxide of iron, • - - - 60.00 — 42.00 per cent of Jrom. 
Carbonate of lime, - - - 20.67 
Carbonate of magnesia, - -3.84 
Alumina, - - - - .68 

Potash, .17 

Soda, .06 

Combined water, . - - 4.07 
Silica and insoluble silicates, - 10.70 



100.19 
The air-dried ore lost two per cent of moisture when dried at 212° 
F. This ore is remarkable &om its large proportion of carbonate of 
lime, making it valuable to mix with more silicious ores, like the pre- 
ceding, for the purpose of fluxing. 

No. 34 — ^LiMONiTE. Labeled ^^Limestone Ore over the Umestoney Pemn- 
sylvcma Furnace^ Greenup couvty^ Ky.^^ 
A dense and hard limonite; generally of a dark reddish-brown, or 
dried blood color; ochreous, reddish and yellowish, between the layers; 
portions somewhat cellular; some minute spangles of mica, and mi- 
croscopical crystals, probably of calcareous spar. Powder of browmsh- 
yellow ochre color. 

Specific gravity, 3.105 

Composition, dried at 212** — 

Oxide of iron, - - - - 72.70 — 60.91 percent, of Inm. 

Alumina, - . . - 2.00 

Brown oxide of manganese, - .57 

Magnesia, - - - - .37 

Potash, .42 

Soda, .17 

Combined water, - - - 11.48 

Silica and insoluble silicates, - 13.17 



100.88 

The air-dried ore lost 1.6 per cent, of moisture when dried at 212^ 

No. 35 — Limonite. Labeled ^^Top hiU ore, averoffe eiyht inches {four 
inches to one foot) thicky Pennsylvania Furnace, Greenup county, Ky.^* 
A dull earthy looking, brown and reddish-brown ore; adheres to 
the tongue; presenting strise of different shades of color; outer por- 
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tions dirty oliTe-grey; more dense interior port dark reddish-brown. 
Powder of a dull, dark, brick color. 

Speeifio gravity, 8.011 

Gompositioii, dried at 212^ F. — 

Oxide of iron, . - . - 54.60 •-■ 38.t3 per eent. of Iron. 

Carbonate of lime, - • - 13.86 

Phosphate of alumina, - - 4.65 

Phosphoric acid, . . • .74 

Magneda, .... 2.79 

Potash, - - - - - .36 

Soda, .32 . 

Combined water, ... 9.28 

Silica and insoluble silicates, - 13.37 

Loss, .14 

100.00 
The air-dried ore lost two per cent of moisture^ when dried at 
212^ F. 

No. 36 — ^LxMONTTE. Labeled ^^Better quaUty of Impracticable Ore^ 
Pennsylvania Furnace^ Greenup county, KyP 
A dark reddish-brown ore; porous; adhering to the tongue; fine 
granular, or somewhat fine oolitic, with small angular grains in parts. 
Powder of a dark reddish-brown color, like ^*Spanish Brown.*' 

Specific gravity ? 
Composition, dried at SIS'" F.— 

Oxide of iron, - - - 87.00 — 60.90 per cent, of Iron, 

Alumina, - - - - .60 

Phosphoric acid, - - - .68 

Brown oxide of manganese, - .66 

Magnesia, - • - - .82 

Potash, ... - .30 

Soda, - - - . - .21 

Sulphur, a trace. 

Combined water, - - - 6.69 

Silica and insoluble silicates, • 3.47 

* 

100.32 

Hie air-dried ore lost three per cent, of moisture, when dried at 
212^ F. 

This specimen was examined with great care, by a variety of pro- 
oessesi to 'detect the presence of injurious ingredient^ and none are 
ibnnd in it in objectionable quantities. 
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The true reason of the difSculty experienced in the smelting of this 
ore is in its very puriiy; in the large amount of oxide of iron which 
it contains; in the absence of lime, and the small proportion of the 
materials which fuse together to form the slag or cinder; without a bu& 
ficient quantity of which, in the iron furnace, the reduced iron is not 
protected from the oxydating influence of the blast This ore could 
easily be worked into good iron by mixing it with a proper proportion 
of earthy (silicious and aluminous) materials, and of limestone, or 
by using it with ores which are less rich in oxide of iron. 

No. 37 — Carbonate op Iron. Labeled '^Impracticable hard Limestone 
Orcy four feet thick over the limestone, Pennsylvania Furnace, in 
Greenup county, KyP 

Fresh fracture, dark reddish-brown; exterior, silver-grey, fix)m the 
presence of a whitish incrustation or cement, between the fine crystal- 
line grains of which the mineral is mainly composed, and which give 
it a somewhat sparkling appearance, like a fine-grained impure cocco- 
lite. Some of the grains are reddish, and apparently translucent, but 
they are generally of a dried blood-brown color, and opaque, imbedd- 
ed in the white cementing material. Powder of a lilac grey color; thafc 
of portions inclined to buff. 

Composition, dried at 212® F. — 

Carbonate of iron, - - - 72.86 

Oxide of iron, - - - 7.42 

Carbonate of lime, • - - 3.17 

Carbonate of magnesia, - - 2.80 

Carbonate of manganese, - 1.18 

Pbosphoric acid, - - - .04 

Sulpbur, - - - - .16 

Alumina, - - - - 1.97 

Potash, .32 

Soda, .10 

Silica and insoluble silicates, - 9.47 

Water and loss, - - - .52 

100.00 

The air-dried ore lost 0.7 per cent of moisture, when dried at 
212° F. 

This ore would also yield good iron in profitable proportion, if prop- 
erly fluxed. Like the preceding, it oontains nither too small a piopor* 



V 39.42 per cent, of Irm^ 
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tion of the iDgredients which make cinder. It is probably very fusi- 
ble into a black slag, when suddenly heated alone in the high fur- 
nace. 

No. 38 — Carbonate of Ibon. Labeled ^^Impracticable part of Lime" 
stone OfCy Pennsylvania Furnace^ Greenup county^ Ky. {Does it 
contain sulphur ^ zinc, arsenic^ or other impurities?)*^ 
Resembles the preceding as to its granular and concretionary char- 

acters, but is more sparkling, apparently from the presence of minute 

spangles of mica. Powder of a brownish-buflf color. 

Specific graritj, 8.176 

Composition, dried at 212^ F. — 

Carbonate of iron. - - " 78.61) ^j. so per cent, of iron. 
Oxide of iron, ... 6.67) 



Carbonate of lime, - 
Carbonate of magnesia, « 
Carbonate of manganese* 
Alnmina, ... 

Phoepboric acid, 
Potasb, . . . - 
Soda, . . . - 
Silica and insoluble silicates, 
Salpbnr, a mere trace. 
Water and loss. 



2.36 

2.81 

1.11 

1.77 

.04 

.17 

.64 

4.87 

2.16 



100.00 

The air-dried ore lost 0.8 per cent of moisture, when dried at 
212^ F. 

The remarks appended to the preceding ore are equally applicable 
to this.* 

No. 39 — ^Limestone. Labeled ^^Idmestone used as a flux, Pennsylva- 
nia Furnace, Greenup county, KyP 
A dark grey limestone, pretty compact, sparkling with minute crys- 
talline &cets, and containing a few organic remains, the most conspic- 
uous of which, in the small specimen examined, is a portioIr^)f a very 
small encrinal stem. 

•other ores were receired from this fhniAce, but the limited time allotted to the chemical 
investigation preTented their analysis for the present. 
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Specific gravity, f.1f76 

Composition, dried at 212® F. — 

Carbonate of lime, 95.25 

Carbonate of magnesia, 2.74 

Oxide of iron, alumina, trace of phosf^ate of lime, - - 1.27 

Potash, - - .09 

Soda, - - - .08 

^lica and insoluble silicates, .57 

100.000 

The air-dried rock lost 1. per cent of moisture when dried at 212^ 
F. Quite a pure carbonate of lime; but which^ in view of the general 
richness and purity of the Pennsylvania furnace oies, is not as well 
suited for use there, as a flux, as a limestone which coqtains a larger 
proportion of extraneous ingredients. 

No. 40 — ^Iron Furnace Slag. Labeled '^Dark purple Slagy produced 
when making soft grey iron; Pennsglvama Furnace^ Greenup eo.^ Ky^^ 
A glass of a dark, smoky, purple color, when seen through thin 
edges. Of somewhat difficult fusion before the ^low-pipe; in tiie ozy- 
dating flame swelling up and becoming white because of the foimation 
in it of numerous small air bubbles. With soda, gave the manganese 
re-action; with borax, that of iron. In fine powder, which is white, 
hydrochloric acid decomposed it perfectly, after digestion in the sand- 
bath. 

Specific gravity, 2.807 

Composition, dried at 212° — 

Silica, 65.00 Containing oxygen, - 28.667 

Lime, 27.10 " 7.706 

Magnesia, - - - - 1.96 «« .779 

Protoxide of iron, - - - 1.67 " .348 

Protoxide of manganese, - - .27 ** .060 

Alumina, - . . - 12.30 " 6.749 

Potash, 1.73 '* .293 

Soda and loss, - - - - .08 '• .020 

100.00 14.966 : 28.667 

Oxygen, in the bases and in the silica, nearly as • 1. : 1.91 

The composition of this ciiKler approaches^ very nearly^ to what is 

called a bi-silicate, i. e., a silicate in which the oxygen in the silica is 

just double that contained in the base, or bases, combined with it. A 

very trifling addition of limestone would produce a perfect bi-silicate, 



fai 
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which is considered the model cinder for ^harooal furnaces. This, how- 
ever, is sufficiently near it for all practical purposes. 

No. 41 — Iron Furnace Slag. Labeled ^'Pea-green cellular cinder, 
produced when maJcing strong grey iron of a closer texture than with 
the dark bottle cinder y hut furnace making more iron; Pennsylvania 
Furnace, Greenup county, Ky^ 

A pea-greenish-grey colored slag, full of bubbles of various sizes, 
from very minute up to the size of an almond kernel. Powder nearly 
white. Before the blow-pipe, fuses, with some diflSculty, into a bottle- 
green glass. 

Cmnposition, dried at SIS** F.— 

Silica, 60.64 Containing of oxygen, 81.846 

Lime, 14.66 '' 4.166 

Magnesia, .... 2.66 '' 1.019 

Alumina, .... 13.30 " 6.217 

Protoxide of iron, - - - 4.62 •' 1.026 

Protoxide of manganese, • - .88 " .198 ^ 

Potash, 2.66 " .432 

Soda, .81 " .076 

100.00 13.136 : 31.846 

Oxygen nearly as 1. 2.42 

No. 42 — ^PiQ-iEON. Labeled '^Pignron, Pennsylvcma Fumaite, Green- 
up county, Ky.^^ 
A moderately fine-grained grey cast-iron; flattens a little under the 
hammer, but soon breaks to pieces; yields easily to Uie file and the 
odd chisel. 

I^ific gravity, 6.770 

Composition — 

Iron, 92.08 

Graphite, .... 3.03) ^^^j ^^^^^^ . . ^ 3 93 

Combmed carbon, > - . - .90) 
Manganese, - - - - .36 

Silicon, 2.91 

Slag, .16 

Altuninium, - - - - .07 
Magnesium, . > - - .24 
Potassium, - - - - .12 
Phosphorus, sulphur, and loss, - .19 

100.00 
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No. 43— Coal. Labeled ^'Four feet Coaly about twenty feet ahom the 
block ore^ iucluding one foot of bituminous shale; sixteen inches of 
coal above the shale; twenty inches of coal below the shale. Pennsyl- 
vania Furnace, Greenup county, Ky^'^ 

Rather dull looking coal^ breaking readily into laminse, wluch are 
separated by fibrous coal with vegetable impressions, which are gener- 
ally infiltrated with pyritous matter. H^ted over the spirit lamp it 
decrepitated, softened, and swelled up into a light spongy coke. Ap- 
pears to be a coking coal. 

Specific gravity, 1.287 

Composition, dried at tlie ordinary temperature — 

Moisture, " - ' " /'^ I Total volatile matters, - 40.20 

Volatile combustible matters, - 34.20) 



Carbon in the coke, - - - 56.20) Moderately dense coke, - 69 
Ashes, (dark purple-grey,) - 3.60) 



80 



Composition, dried at 212° — 

Volatile combustible matters, .... 86.383 

Carbon in the coke, 69.787 

Ashes, 3.830 



100.00 



100.000 

The per centage of sulphur was found to be 1.694. The ashes con- 
tained only a trace of sulphate of lime. 

No. 44 — ^LmoNiTE. Labeled ^^Black vein, twenty feet under the three 
feet coal; Buena Vista Furnace, Greenup county, KyP 
A heavy^ compact mineral, presenting irregular veins and mottling 
of a dark grey color, in a dark red-brown mass. Powder of a light 
snuflf-brown color. 

Specific gravity, 3.044 

Composition, dried at 212^ F. — 

Oxide of iron, - - - 61.18) ^« .« * # r 

/. J. 46.61 percent of iron. 

Carbonate of iron, - - - 7.48) ^ 

Carbonate of lime, - - - 2.16 

Carbonate of magnesia, - • 2.02 

Carbonate of manganese, - 2.93 

Alumina, - • - - 2.27 

Potash, .46 

Combined water and loss, - 10.29 

Silica and insoluble silicates, - 1 1.23 

ittlphur, a traM. 

100.00 
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The aiivdried ore lost 1.7 per cent of moisture when dried at 212 



o 



No. 45 — LiMONiTE. Labeled ^ Yellow Kidney Ore, thirty feet above the 
three feet coed, Buma Vista Furnace, Greenup county, Ky^ 

Of a dark brown color of various shades; exterior, and some portion 
of the mass and cavities in the interior, ochreous, yellow, and soft. 

Specific gravity, - - - - - - - S.1S2 

Composition, dried at 212* F. — 

Oxide of iron, - - - 68.10 -• 47.69 per cent, of JWm. 

Alumina, .... 2.93 

Phosphoric acid, - - - .43 ^ 

Oxide of manganese, - - 1 .64 
Magnesia, - - - - .67 

Potash, .64 

Soda, - . - . - .13 

Combined water, - - - 11.67 

Silica and insoluble silicates, - 13.06 
Carbonic aeid and loss, - - .84 

100.00 

The air*dried ore lost 1.5 per cent, of moisture when dried at 
212° F. 

No. 46 — ^LBfONTTE. Labeled *^Farthy Kidney Ore, thirty feet over the 
three fed coal, Buena Vista Furnace, Greenup county, Ky^^ 
An earthy looking ore, adhering to the tongue; color, varying in 
layers, from dirty reddish-brown to dirty yellow ochre. 

Specific gravity about 3. 

Composition, dried at %\i* F.— 

Oxide of iron, - - - 68.90 — 41.24 per cent, of /r^i. 

Almmina, - - - - 4.16 

Carbonate of lime, - - - 3.16 

Oxide of manganese, - - .97 

Magnesia, .... 2.4O 

Potash, .68 

Soda, 47 

Combined water, - - - 11.26 

Silica, and insoluble silicates, - 17.87 

Loss, .26 

100.00 

The air-dried ore Io9t 1.3 per cent of moistore when dried at 2^12^ 
87 
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No. 47 — Iron Furnace Slag. Labeled ^'Dark Glassy Cinder^ Buena 
Vista Furnace, Greenup county, Ky^ 

A perfect glass, of a smoky-purplish tint when viewed through the 
thin edges. Fusing rather more easily than the previously described 
ones; like No. 64 swells up in the oxidating flame by the formation of 
numerous air bubbles, which give it a white appearance. 

Specific gravity, 

Composition, dried at 212** — 

Silica, 56.90 Containing oxygen, 29.644 

Lime, 13.20 " 3.763 

Magnesia, .... 3.46 " 1.383 

Alumina, .... 20.60 " 9.682 

Protoxide of iron, - - - 2.43 " .639 

Protoxide of manganese, - - .61 " .116 

Potash, 3.16 " .636 

Soda, .36 " .092 



100.62 16.000 : 29.644 

Oxygen nearly as 1. : 1.86 

No. 48 — ^Pig-iron. Labeled ^Pig-iron, Buena Vista Furnace, Green- 

up county, Ky.^^ 
A grey iron of a much finer texture than No. 41 ; extends some- 
what under the hammer, but soon breaks to pieces; yields easily to the 
file and the cold chisel. 

Specific gravity, 6.903 

Composition — 

Iron, . - - - . 91.88 

Graphite ... - 1.66) ^^^ ^^^ - - - 6.80 

Combmed carbon, - - - 3.16) 

Silicon, 3.27 

Manganese, - - - - .36 

Slag, .30 

Alumininum, - - - - .07 
Traces of phosphorus and sulphur. 



100.67 



No. 49 — Carbonate of Iron. Labeled ''Grey Limestone Ore, BeUe- 
fonte Furnace, Greenup county, Ky^ 
A dark bluish-grey ore; porous; adhering somewhat to the tongue; 
friable; appearing to be made of small grains^ the color of which varies 



V wmm 91.93 per cent of Iron. 
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from dark yellowish to black, united by a whitish cemeni Powder, 
light grey color. 

Specific gravity, ? 

Composition, dried at 212^ F. — 

Carbonate of iron, - - - 62.24 

Oxide of iron, - - - 2.6B 

Carbonate of lime, - - - 2.75 

Carbonate of magnesia, - - 3.43 

Carbonate of manganese, - 1.12 

Alumina, - - - - 6.16 

Phosphoric acid, - - - .64 

Potash, .44 

Soda, - - - - - .16 

Silica and insoluble silicates, - 18.17 

Water, bitumous water, and loss, 3.33 



100.00 
The air-dried ore lost 0.6 per cent of moisture when dried at 
212° F. This ore resembles No. 36 in structure and composition, but 
contains less iron and more silica and alumina, which renders it more 
manageable in the furnace. 

No. 50 — Carbonate of Iron. Labeled ^^Blue Limestone Ore^ Belle- 
fonte Furnace^ Greenup courdy^ Ky^ 
A porous, granular ore; adhering to the tongue; of a dirty buflP- 
grey color. Powder, dirty buff color. (This paper contained another 
specimen, which seemed to be a limonite — ^not analyzed.) 

Specific gravity, 3.011 

Composition, dried at 212° — 

Carbonate of iron, - - - 66.68) «^ -. * r ? 

^ , , ^ . ' y 30.74 per cent of Iron. 

Oxide of iron, - - - 4.86) ^ 

Carbonate of lime, - - - 2.96 

Carbonate of magnesia, - - 2. 1 7 

Carbonate of manganese, - 1.68 

Alumina, .... .26 

Potasb, .44 

Soda, .38 

Silica and insoluble silicates, • 30.10 

Water, trace of phosphoric acid, 

and loss, - • - - .69 



100.00 

The air-diied ore lost 0.1 per cent of moisbire when dried at 
212^ P. 



No. 51 — ^LiMBPTONR Labeled ^'Limestone used as a Jhut at 3dkfmt$ 
Furnace^ when working hestj Greenup county^ EyP 
A grey, fine-granular limestone, containing organic remains, (unii, 
valve and by-valve shells,) and glimmering with minute crystals of 
calcareous spar. Powder nearly wWte. 

Specific gravity, .-.-... 2.687 

Composition, dried at 212® — 

Carbonate of lime, - 97.17 

Carbonate of magnesia, • 1.39 

Oxide of iron, alumina, and a tl*ace of phospliates> - * • 1.17 

Potash, .11 

Soda, .09 

Silicious residue, .-....^.h^ .55 

100.00 
Dried at 212° it lost only 0.4 per Cent of moisture. 

JHo. 52 — Iron Furnacb Slag. jPabel^ ^' Cinder ^ produced at Bdh- 
fo9Ue FMmapej when morkimg iesiy Greenup county, Ky^ 
A glassy cinder, of a smoky-purple color wheH Viewed through tbft 
thin edgesi before the blow-pipe, fused more easily than those previ- 
ously examined, swelling up and becoming white by the formation of 
numerous bubbles. 
Composition- 
Silica, 52.20 Centainilig oxygen, 27.104 

Lime, 17.15 •* 8.085 

Magnesia, .... 3.25 " 1.299 

Alumina, .... 23.30 " M).911 

Protoxide of iron, - • - .16 " .045 

Protoxide of manganese, • ^ .27 ** .061 

Potash, €.20 " .375 

Soda, .91 '• .285 

Loss, .56 



■«♦•* 



100.00 16.007 : «7.104 

Oxygen as 1. i.gg 

No. 53— PiG-iBON. LaheUed ''Pig Iron proiJkQf^ from Hie limestone 
ore, Bellefonte Furnace^ ijrreenup county, Kentucky.^^ 
Coarser grained than No. 41, Wafl rather darker grey; flattens a lit- 
tle 404fir tbe l^iaiEm^^ buk^oQo Iffeiikfl to (iei^a; ;(iel49 ^a^Jj^ to 4he 
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Speciiio gravity, 6.915 

Composiiion— 

Iron, 04.64 

Graphite . . - . ^'^H Total carbon, - - - 3.33 

Combined carbon, - - • 1.08) 

Manganese, - . • - - .35 

Silicon, 1.26 

Slag, .18 

Alumintam, - - - - .08 

Potassium, - - - - .21 

Sodium, .03 

Magnesium, - - - - .17 

100.15 

No. 64 — LiMONTTE. Labeled ^^Main Block Ore; ten to twelve inches 
thick over the impure (^^bastarcC^) limestone^ near top of hills, Buffalo 
Furnace, Greenup cou/nty, Kentucky.^^ 

A dark brown, pretty compact limonite, with the appearance of in- 
filtrated calcareous spar throughout it; exterior of the layer earthy, 
ochreous. Powder of a brownish-yellow ochre color. 

Specific gravity, 3.124 

Composiiion, dried at 212® F.— 

Oxide of iron, ... 49.46 — 34.63 per cent, of Iron. 

Carbonate of lime, • - - 7.36 

Phosphate of alumina, - - .46 

Magnesia, - - - - 2.58 

Oxide of manganese, - ^- 1.15 

Phosphoric acid, • • - 1.63 

Potash, .69 

Soda, .19 

Silica and insoluble silicates, - 25.66 
Water and loss, - * - 10.98 

100.00 

The BIT driied ore lost 1.4 per cent of maislture when dried at 212^ 
F. 

Nb^ 45— XiMOinTE. Iwlbded *^IdtUe Block Ore, over (he Main Black, 
near tops of hills, Buffalo Furnace, Greenup county, Ky.^^ 
A dull looking, reddish-brown ores, porous, adhering to the tongue; 
presenting the appearance of horizontal stratification; contains a &w 
spaogleBof mica. lV>wder of a leddish-iron-rust color. 
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Specific gravity, 3.176. 

Composition, dried at 212** F. — 

Oxide of iron, - - - . 66.90 — ^ 46.86 per cent of Iron. 
Alumina, .... 2.66 
Oxide of manganese, - - ,QS 
Magnesia, - - - - .33 
Phosphoric acid, - - - ,26 

Potash, .27 

Soda, .31 

Combined water, - - - 8.79 

Silica and insoluble silicates, - 19.76 

Loss, .10 

100.00 
The air-dried ore lost .2 per cent, of moisture when dried at 212°. 

jj|jfc 56 — LiMONiTE. Leveled ^^Bloch Kidney Ore, over the Main Block 
^i* Ore, near tops of Mils, Buffalo Furnace, Greenup county, Ky.^^ 

The specimen is a portion of a mass with curved layers rf different 
shades of color, from reddish-brown to yellow-ochre; friable, porous, 
adhering to the tongue. Powder of a yellowish-brown or snuff color. 

Specific gravity, ..-.--. 2.846 

Composition, dried at 212** F. — 

Oxide of iron, . - . 63.60 — 44.64 per cent, of Iron. 

Alumina, - - - - 3.66 

Oxide of manganese, - - 1.96 

Magnesia, - - - - .40 

Potash, .34* 

Soda, .17 

Combined water, - - - 12.06 

Silica and insoluble silicates, - 17.96 

Trace of phosphoric acid and loss, .09 

100.00 

The air-dried ore lost 1.3 per cent of moisture when dried at 212° 
F. 

No. 57 — LiMONrrE. Labeled ^^Dark brown-red variety of LitUe Block 
Ore, over Main Block Ore, Buffalo Ore Banks, Greenup county, Kenr 
tuckyP 

A dull, reddish-brown porous limonite, adhers to the tongue; con- 
tains minute whitish speck& Powder, dark red-brown color. 
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Specific gravity, 3.120 

Composition, dried at 212** F. — 

Oxide of iron, - - - - 60.50 -» 42.36 per cent, of Iron, 

Oxide of manganese, - - 3. 1 5 

Alumina, - - - - 2.95 

Magnesia, .40 

Potash, .19 

Soda, .37 

Combined water, - - - 6.95 

Silica and insoluble silicates, - 25.35 

Trace of phosphoric and loss, - .14 

100.000 
The air-dried ore lost 2.2 per cent, of moisture when dried at 212° 
F. 



No. 58 — LiMONiTB. Labeled ^^Main Block ore, BuffoJjo Furnace, over 
impure (bastard) limestone, tops of hills, Greenup county, KyV 
Irregular form, concretionary; exterior dirty yellow ochre; interior 
dark reddish-brown; adheres to the tongue; large porous or cellular; 
contains small spangles of mica. Powder of a brownish-yellow color. 
Composition, dried at 212* F. — 

Oxide of iron, .... 70.30 »- 49.23 percent, of Iron. 

Alumina, - - .- - 2.15 

Magnesia, - - - - .37 

Oxide of manganese, - - .75 

Potash, .17 

Soda, .16 

Combined water, - . - 11.76 

Silica and insoluble silicates, - 13.95 

Loss, .39 

100.00 
The air-dried ore lost 1.4 percent, of moisture when dried at 212°. 

No. 59 — LiMONTTE. Labeled ''Rough Sandy Block Ore, on the top of 
the hiU near Little Sandy, Macalister or Buffalo ore bank, Greenup 
county, Kentucky y 

A dirty yellowish-brown ore; granular; porous; adhering firmly to 
the tongue; sparkling with small scales of mica. Powder, lighter yel- 
lowish-brown. 
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Specific gravity, 3.S0S 

Composition, dried at 212° F. — 

Oxide of iron, ... 63.20 «» 44.26 per cent, of Ir^n. 

Alumina, .... 1.95 

Oxide of manganese, - - 1.15 

Magnesia, .... .74 

Combined water, - - - 10.30 

Silica and insoluble silicates, - 22.35 

Phosphoric acid, a trace. 

Potash, .58 



100.13 

The air-dried ore lost 1. per cent of inoiBture, when dried at 212° 
F. 

No. 60 — Carbonate of Iron. Labeled ^^ Grey Bhch Orej above Main 
Block Ore, near top of MUsy Bvffalo Ore Banks, Greenup country 
Kentucky.^' 

Interior portion dark-grey, resembling a limestone, sparkling with 
confused crystalline plates ; on the exterior portion, to the depth of 
two inches or more, of a dark reddish-brown color. Some appearance 
of univalve shells. Powder, of interior portion, light yellowish-grey. 

Specific gravity, 3.106 

Composition, dried at 212"* F. — 

Carbonate of iron, - - 46.40) _^^^^ ^^ ^ ^^ 

Oxide of iron, - - - 8.28) '^ 

Carbonate of lime, - - - 32.15 

Carbonate of magnesia, - - 3.26 

Carbonate of manganese, - 1.24 

Alumina, - . . - .35 

Potash, .23 

Soda, .17 

Silica and insoluble silicates, - 2.57 

Water, bituminous matter, and 

loss, 5.35 



100.00 

The air-dried ore lost 0.2 per cent of moisture when dried at 
212° F. 

No. 61 — ^Impure Carbonate of Iroh. Labded ^Impure {bastard) 
Limestone, under the Main Block ore, high up in the hiUs, Bu^alo 
Furnace, Greenup county, Ky^'^ 
Of a dark grey color; granular, with spots and infiltrations between 
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the giaiQS of dark and greenish; sparkling with minute crystal- 
line plates, as of calcareoas spar, and the ends of portions of small 
encrinal stems. Powder of a light buflf color. 

Specific grayity, 2.864 

Composition, dried at 212® — 

Carbonate of iron, - - - 23.56 «= 11.35 per cent, of Iron, 

Carbonate of lime, ... 67.33 

Carbonate of magnesia, - - 4.82 

Carbonate of manganese, - .41 

Alumina, - - - - .48 

Potash, .23 

Soda, .10 

Silica and insoluble sUicates, - 1.99 
Water and trace of phosphoric 

acid, 1.08 

100.00 

The air-dried ore lost only 0.1 per cent of moisture when dried at 
212° F. This would doubtiess be very useful to mix with more sili- 
cious or aluminous ores, for the purpose of fluxing, instead of the pure 
limestone. 

No. 62 — ^LouBSTONE. Labeled ^^Idtnestone used as a ftux^ B\£ff^alo Fur- 
nacey Oreenup cauntff, Ky.^'* 

A fine granular limestone, of a light grey color, containing petre- 
&ctions. 

Specific gravity, 2.669 

Composition, dried at SIS'" F. — 

Gari>onate of lime, 81.66 

Carbonate of magnesia, 2.44 

Alumina, oxide of iron, and phosphates, .... .35 

Potash, .09 

Soda, .02 

Silica and insoluble silicates, 16.66 

100.00 

The air-dried rock lost only 0.1 per cent of moisture when dried at 
212^ 

38 
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No. 63 — ^Limestone. Labeled ^'Limestom used as a flux, at Btiffah 
Furnace^ marly on a level mth ike Idch Branch of IdtUe Sandy, 
Grreenup county^ KyP 

A greenish-grey, fine granular limestone; between the layers pre- 
senting a somewhat marly appearance. 

Specific gravity, 2.688 

Composition, dried at 212° — F. 

Carbonate of lime, 87.97 

Carbonate of magnesia, 2.72 

Alumina, oxide of iron, <&c., 1.86 

Potash, .20 

Soda, .68 

Silica and insoluble silicates, 7.16 



100.47 

The air-dried rock lost 0.2 per cent of moisture, when dried at 212*^ 
F. 

No. 64 — ^Iron Furnace Slag. Labeled '^Purple glass cinder, pro- 
duced at Buffalo Furnace^ when mahing soft iron, Grreenup county, 
Kyr 

A perfectly vitrified slag, of a purple color, transparent in pieces 
one-fourth of an inch thick; pretty fusible before the blow-pipe; melt- 
ing into U white globule full of ah* bubbles. 

Composition — 

Silica, 66.10 Containing oxygen, 29. IS 



Lime, 24.18 

Magnesia, - - - - 1.40 

Alumina, .... 13.90 

Protoxide of iron, - - - 2.07 

Protoxide of manganese, - - ,SB 

Potash, 2.16 

Soda, .39 



6.87 

6.49 
.46 
.12 
.36 
.10 



100.76 14.96 : 29.1S 

Oxygen as, 1. : 1.96 

No. 65 — Iron Furnace Slag. Labeled "Purple compact cinder^ pro- 
duced when making soft grey iron, Buffalo Furnace^ Greenup county, 
Kyr 

Differs but little fix)m the preceding in appearance and properties. 
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Composition, dried at 212° F.— 
Silica, . - - - 
Lime, - . - - 
Magnesia, ... 
Alumina, ... 

Protoxide of iron. 
Protoxide of manganese, • 
Potash, ... 
Soda, .... 
Loss, .... 



. 66.90 
- 26.42 
. 1.30 
. 13.40 
. 1.01 

.83 
. 1.27 
. .63 

.24 

100.00 



Containing oxygen, 

7.23 

" ^ .62 

' 6.26 

•22 

.18 

.16 

.23 



29.02 



Oxygen nearly as 



14.80 
1. 



29.02 
1.96 



No. 66 — Iron Furnace Slag. Labekdy ^^Peorffreen cinder^ produced 
when Bu^alo Furnace is making much iron, but of a medium closer 
texture than when purple cinder is formed^ Chreenup county, Ky^ 
A vesicular slag containiDg fragments of reduced iron; not quite as 
fusible before the blow-pipe as the two preceding; melting into a com- 
pact glass of a rather darker green color. 
Composition, dried at 212^ — 

Slica, 67.90 Containing: oxygen, - 30.06 

Lime, 17,66 

Magnesia, .... 2.30 

Alamina, .... 13.97 

Protosde of iron, - - - 6.03 

Protoxide of manganese, - - 1.02 

Potash, 1.04 

Soda, .18 



Containing oxygen, - 

4.89 

1.00 

6.63 

2.00 

.22 

.17 

.06 



100.00 



14.86 



30.06 



Oxygen as, 1. : 2.01 

Lime being rather deficient in proportion in this slag, its place is 
supplied by protoxide of iron, causing some loss of this metal, and 
probably producing a less pure iron than when the two preceding "cin- 
ders'' are formed. 

No. 67 — ^Pig-iron. Labeled ^^Medium Textured Pig^ron^ produced ai 
Btjffdo Furnace when maJdng pea-green cinder y and yielding much 
iron, Greenup county, Ky.^'^ 
A rather fine grained, dark grey iron; flattens a little under the 

hammer, but soon breaks to pieces ; yields easily to the file, rather a 

stiODgiroD. 
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Specific gravity, - 7.006 

Composition — 

Iron, 93.12 

Graphite, .... S.IO) ^^^^j ^^^^ . . . 3 ^^ 

Combined carbon, - - - ,66) 

Silicon, ----- 1.06 

Slag, .14 

Manganese, - - - - .18 

Aluminium, - - . - .03 

Potassium, - - - - .16 

Phosphorus,, - - - - .70 
Traces of sulphur, magnesia and 

loss, .87 

100.00 

No. 68 — ^PiG-moN. Labeled ^'High White Iron, Bt^alo Fumacey 

Greenup county^ KyP 
A very strong metal; fragments broken fix)m the large piece with 
great difficulty; small fragments easily crushed under the hammier; 
hard enough to wear out the best file, to which it scarcely yields; very 
light colored and fine grained. 

Specific gravity, 7.322 

Composition — 

Iron, 94.70 

Graphite, ' ' ' ^'^O) ^^^j ^^^^^ . . ^ ^^ 

Combmed carbon, - - - .76) 

Silicon, .60 

Slag, .26 

Aluminium, - - - - .06 

Potassium, - - - - .14 

Magnesium, - - - - .02 

Phosphorus, - - - - .48 

Traces of mangioiese, sulphur, 
and loss, - - - - .80 

100.00 
A pretty pure iron, containing, however, a little too much phosphor 
rus; a great portion of this might possibly be removed by judicious 
management in its convertion into bar iron. 

No. 69 — LiMONiTE.- Labeled '"Flag Ore, above the litnsstoney Greenup 
Fumacey Greenup county, -Sy." 
A porous, ochreous looking soft ore, in flat layers, with some portions 
of reddish and dark reddish brown; adhering firmly to the tongUie. 
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Specific gravity, 2.681 

Composition, dried at tit" F.**- 

Oxide of iron, - - - 38.50 »- 26.96 per cent, of Itfm. 

Alumina, - - - - 3.37 

Magnesia, - - - -1.20 
Oxide of manganese, - • .97 

Potash, .66! 

Soda, .10 

Combined water, ... 8.25 
l^lica and insoluble silicates, - 46.95 



100.00 
The tir-dried soil lost 1. per cent, of moisture, when dried at 212° 
F. Remarkable for its large proportion of potash. It is possible^ 
however, that some fortuitous circumstances caused an over estimate of 
this ingredient Our limited time prevented the repetition of the pro- 
cess for the separation of the alkalies. 

No. 70 — ^LmoNiTE. Labeled ^'Big Block Ore^ under the limestone, 

Greenup Furnace, Greenup county, KyP 
A moderately dense limonite, with irregular layers of rich reddish 
and yellowish ochreous oxide; the whole contidning minute spangles 
of mica. Powder of a brownish-yellow color, 

Specific gravity, S.177 

Composition, dried at 212'' F. — 

Oxide of iron, - - - 68.10 — 47.69 per cent, of Ir<m. 

2.17 
.91 
.37 
.48 
.07 
11.51 
16.25 
.14 



Alnmina, ... 

Magnesia, ... 
Oxide of manganese. 
Potash, ... 

Soda, .... 
Combined water, 
l^ica and insoluble silicates. 
Loss, .... 



^ 100.00 

The air-dried ore lost 1- per cent of mmsture when dried at 
212^ F. 

N<>. 7JU-LiM0KnE. Labeled ^Red Ochre, high up in the hiUs, Green- 
up Furnace, Greenup county, Ky^'* 
A porous, finable ore, of a light red and yellow color, with some ad- 
mixture of grey. Powder of a light red color. 



802 GfiEBnCAL REPORT OF GEOLOGICAL SURYEF. 

Composition, dried at 212® F. — 

Oxide of iron, - - - 28.60 »- 18.62 per cent, of Iron. 

Alumina, - - . - 2.37 

Magnesia, - - - - .77 

Oxide of manganese, - - .17 

Potash, .34 

Soda, .17 

Combined water, - - - 6.68 

Silica and insoluble silicates, - 63.90 
Trace of phosphoric acid. 

100.00 

The air-dried ore lost 1.6 per cent, of moisture when dried at 
212° F. 

No. 72 — ^Ldionite. Labeled ^'Ghrey Limestone Ore, hut no limestone 
under it^ Greenup Furnace, Greenup counttfy Ky^'^ 
A dull, granular, and porous ore, adhering to the tongue; some 
grains of a dark color imbedded in a light colored cement, glimmering 
with a few minute spangles of mica; color, dark reddish-brown, with 
gray intermixed. Powder, dirty light reddish brown. 

Specific gravity, t 

Composition, dried at 212® — F. 

Oxide of iron, - - - - 61.00 — 36.71 percent, of b^m. 

Alumina, - . - - 2.27 

Carbonate of lime, - - - .47 

Magnesia, - - . . 1.43 

Oxide of manganese, - - .97 

Potash, .62 

Soda, .28 

Combined water, - - - 9.81 

Silica and insoluble silicates, - 33.66 
Phosphoric acid, a trace. 

100.46 
The air- dried ore lost 2.2 per cent, of moisture when dried at 212°. 

No. 73 — LiMONiTE. Labeled ^^ Black Bed, Greenup FumacCj Chreenup 

counttfy Ky^'' 
A dull looking ore; color, reddish brown, with portions of yellowish 
and reddish-ochreous. The lens shows dark grains imbedded, and 
minute spangles of mica; adheres to the tongue. Powder of a durty 
yellowish-brown color. 
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Composidon dried at 212o — 

Oxide of iron, - - - - 67.50 — 47.27 per cent of Iron. 

Alumina, .... 2.97 

Carbonate of lime, - - - .97 

Magnesia, - - - - 1.62 

Oxide of manganese, - - 1.37 

Potash, .38 

Combined water, - - - 12.11 

Silica and insoluble silicates, - 14.75 



101.67 
The air-dried ore lost 1.8 per cent, of moisture when dried at 
212^ F. 

No. 74 — Carbonate of Iron. Labeled ^^ Limestone Ore^ average qual- 
ittfy lies on the limestone^ Greenup Furnace, Greenup county^ Ky^ 

Ore of a vari^ted appearance; some parts dark reddish-brown, 
others yellowish-red, others dark grey; infiltrations of calcareoas spar 
evident Powder of dirty yellow ochre color. 

Specific gravity, 3.682 

Composition, dried at 212° F. — 
Carbonate of iron, - 



44.66) 



Oxide of iron. 

Carbonate of lime, . - - 4.35 

Carbonate of magnesia, - - 1.84 

Carbonate of manganese, - .86 

Alamina, - - - - .55 

Potash, .27 

Soda, .67 

Silica and insoluble silicates, - 5. 1 5 
Phosphoric acid, a trace. 

100.33 

The air-dried ore lost 0.3 per cent of moisture when dried at 
212^ F. 

No. 75 — Carbonate of Iron. Labeled, ^^Limestone Ore, best quaiity, 
resting on the limestone, Greenup Furnace, Greenup cowfdy, Ky^ 

A pretty compact ore; cellular in parts; varying in color, in por- 
tions, from dark brown and dark grey, to ochreous yellow; showing 
fine spangles of mica under the lens. Powder of a reddish-buff, or 
dirty salmon color. 
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Specific gravity, 
Composition, dried at 212** F.— 
Carbonate of iron, - 
Oxide of iron. 


- ^^-^n 43.20 p< 
. 13.14) ^ 


Carbonate of lime, - 


- 4.76 


Carbonate of magnesia, - 
Carbonate of manganese, 
Alumina, - - - 


- 4.68 

- 1.46 

.37 


Phosphoric acid. 

Potash, - - - . 


.18 
- .19 


Soda, ... - 


.06 


Silica and insoluble silicates, 


- 2.46 


Water and loss. 


- 2.34 



100.00 

The air-dried ore lost 0.3 per cent of maisturej when dried at 212° 

No. 76. — ^Limestone, (impure.) Labeled '^Orey Limestone Ore, Ues an 
the limestone, Greenup Furncm, Greenup courUt/y jS^r." 
External appearance like that of a dull grey granulax limefitone; 
some calcareous spar in parts; minute dark grains in a whitish cement 
are evident by the lens ; adheres to the tongue. 

Specific gravity, 2.803 

Composition, dried at 212** F — 

Carbonate of lime, - - - 71.46 

Carbonate of iron, - - - 13.19) ^^^^^ ««* t r 

^ ., ,. ^V 7.46 per cent, of Trow. 

Oxide of iron, - - - 1.66) 

Carbonate of magnesia, - - 3.73 

Carbonate of manganese, - .61 

Potash, .19 

Soda, - - . - - .10 

Alumina, - - - - .47 

Silica and insoluble silicates, - 7.33 

Water and loss, - - - 1.47 



100.00 

The air-dried rock lost 0.6 per cent of moisture when dried at 212° 
F. 

No. 77 — ^Limestone. Labeled, ''Limestone tised as a Flux, at Chreen" 
up Furnace, Greenup eourdy, Ky^ 
A dull looking, light grey, fine granular limestone with oiganic le- 
mains, and small portions of calcareous spar. 
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Speci6c gravity. 
Composition, dried at 212* F. — 
Carbonate of lime. 
Carbonate of magnesia, 
Alumina, oxide of iron, dbc. 
Potash, . • . . 
Soda, .... 

Silica and insoluble silicates. 
Loss, .... 



2.977 



91.60 

2.63 

1.15 

.13 

.10 

3.97 

.62 

100.00 

The air-dried limestone lost 0.3 per cent of moisture when dried at 
212°. 

No. 78 — ^Ieon Furnace Slao. Labeled '^Cmder produced at the Green- 
up Furnace^ Greenup countyj Ky.^^ 

A perfectly vitrified slag, of a smoky-purple color; containing very 
few bubbles; fusing readily before the blow-pipe into a white blebby 
globule. 

Specific gravity, 2.680 

Coroposiiion, dried at 212^ — 



Silica, 

Lime, - . - , 

Magnesia, 

Alumina, • * • 

Protoxide of iron, - 

Protoxide of manganese. 

Potash, ... 

Soda, 

Traces of phosphoric acid and loss. 



66.64 

19.92 

2.69 

1664 

2.10 

.69 

2.30 

.14 

.08 

100 62 



Containing oxygen, 

6.66 

1.07 

7.73 

.46 

.16 

•39 

" .092 



28.84 



Oxygen nearly as 



16.49 
1. 



28.84 
1.86 



No. 79 — ^PiG-iEON. Labeled ^'Pig-iron produced at Greenup Furnace^ 

Greenup county^ Ky.^* 

A dark grey iron of medium coarse texture; flattens a little under 
the hammer^ but soon breaks to pieces; yieklseasily to the fila 
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'Specific gravity 
Composition — 
Iron, 


» * 


• 


■ 91.29 


6. 


Graphite, 
Silicon, - 


: : ; 




. 3.13 — ToUlearbon. 
■ 3.67 




Slag. . . 

Manganese, 

Aluminium, 


. 




,22 

.48 

. .30 




Magnesium, 
Potassium, 


• 




■ .18 
. .05 




Phosphorus, 

Sulphur, 

Loss, 


• 




. .67 
.06 
.06 





100.00 

No. 80 — Lt^ionhe. Laldid ^^Sofl Limestone Ore over the Fcrrvg'vous 
L mnlove, Rarccov ore bavh, iiranvp count u^ Eij^ {niiddl^ bed of 
ore tivo'thirch of naj tip the hiUy) 

A Iriable, porous ore; adbirir.g to the tocgue; color from deep red- 
dij>h-brown, to rcdditfh-grey and light-grey; some portions yellowish. 
Powder dirty red-brown color. 

Specific gravity, 3.019 

Composilion, dried at 212° F. — 

65 30 « 47.82 per cent of Imti^ 

2.65 

.47 

.C6 

1.55 

.22 

.10 

4.93 

23.67 

.25 



Oxide of iron, 

Alumina, - , - 

Carbonate of lime, • 

Magnesia, ... 

Oxide of manganese. 

Potash, ... 

Soda, .... 

Combined water, 

Silica and insoluble silicates, 

Loss, - . - . 



100.00 



The air-dried ora lost 2.8 per qeni of tnoisturey when dried at 
212° F. 



No. 81 — LiMONiTE. Labeled ^'Block Ore^ Raccoon Ore Bwks^ Green-' 

up counftfy EyP 
A dull looking limonite; dark brownish-red, with shades of lighter; 
porous J adhering to the tongue. Powder good Spanish brown colon 
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Specific gravity, 2.766 

Composition, dried at 212^ F. — 

Oxide of iron, - - - - 76.20 — 53.36 per cent, of Iron. 
Alumina, - - - - 2.24 



Magnesia, . - - 

Oxide of manganese, 
Potash, - - - - 
Soda, ... - 
Combined water. 
Silica and insoluble silicates. 



1.86 

1.00 

.33 

.10 

7.60 

11.27 



100.60 

The air-dried ore lost 3.4 per cent, of moisture^ when dried at ^ 

212° F. Besides its use as a very good iron ore, this miiieral, ground 
to fine powder, could be employed for painting, as Spanish brown or 
Venetian red, according to its shade of color. These common iron pig- 
ments, not very pleasant in color, it is true, are known by experience 
to be amongst the best preservatives amongst the paints, for exposed 
wood- work. Several of the ores examined could be employed as pig- 
ments. 

No. 82 — ^LiMONTTE. Labeled ^^BloeJc Ore^ attached to the ferruginouB 

Umestone, under the one foot of sandstone^ Raccoon Ore Banks^ Green- 'i 

up county^ KyP \ 

A dull looking dark reddish-brown ore, with some small interspers- 
ed portions of ochreous yellow; porous; adhering to the tongue, but . ] 
pretty dense; contains minute spangles of mioa. Powder, dull Yene- j 
tian red color. :^ 

Specific gravity, $.261 

Composition, dried at 212"* F. — \i 
Oxide of iron, - . 71.90 — 60.36 per oenL ^ /rom. 
AlHoaioa, - - - - 1.67 

Magnesia, - - •• 1.13 .4 

Oxide of manganese, - - 1 .36 ^ 

Carbonate of lime, - - - .27 \ 

Potash, .24 I 

Soda, ,06 j 

Phosphoric acid, - - - .26 ^ 

fJombined water, - - - 9.22 ■: 
BUica and insoluble silicates, -14.17 

100.26 
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The air-dried ore lost 2.4 per cent of moisture^ when dried at 
212° F. 

No. 83 — ^LiMONTTE. Labeled ''Main Upper Kidney OrCy in the yeiUoto 
shaleSy over the black shaleSj Raccoon Ore BanhSy high up in the hillsy 
Greenup county^ KyP 

In curved layers, sometimes around a nucleus; color from dark red- 
dish-brown to reddish-ochreous-yellow; pretty dense, yet adheres slight- 
ly to the tongue. Powder of a dark reddish-brown color. 

Specific gravity, 3.647 

Composition, dried at 212^ F. — 
Oxide of iron. 
Alumina, 

Oxide of manganese, 
Magnesia, 
Potash, - 
Soda, 

Combined water. 
Silica and insoluble silicates. 
Loss, - - . - 



80.60 -oi 56.44 per cent, of Irm. 

.87 

.77 

.40 

.21 

.36 
9.61 
6.97 

.37 



100.00 



The air-dried ore lost 1.1 per cent, of moisture, when dried at 
212^ F. 

No. 84 — ^LiMESioNB. Labeled ''Limestone from Old Town creekj used 
as a fiuxy Raccoon Furnace^ Greenup county, KyJ*^ 
A dull yellowish-greenish, granular limestone; adhering slightly to 
the tongue. Powder of a light buflf color. 

Specific gravity, 2.687 

Composition, dried at 212® F. — 

Carbonate of lime, 61.96 

Carbonate of magnesia, 2.36 

Alumina, oxide of iron, &c., - - - - • . . 4.96 

Potash, .25 

Soda, .24 

Silica and insoluble silicates, 30.17 

Loss, - . .09 



100.00 

The air-diied rock lost 1. per cent of moisture^ when dried at 212^ 
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No. 85 — ^Iron Furnace Slag. Leveled ''Dark Purple Slaff, made at 
Raccoon Furnace^ when producing soft grey iron^ Greenup co.y ^." 
Perfectly vitrified; color, smoky puiple, seen through thin frag- 
ments; free from bubbles; before blow-pipe fuses pretty easily into a 
white blebby globule. 

Specific gravity, 2.722 

Composition, dried at 212° F. — 



Silica, 

Lime, . . - 

Magnesia, 

Alumina, 

Protoxide of iron, 

Protoxide of manganese. 

Potash, - - - 

Soda, 

Loss, - . - 



66.70 

24.24 

4.41 

11.48 

1.02 

.63 

1.37 

.13 

.12 

100.00 



Containing oxygen, 

6.89 

1.76 

6.38 

" .22 

.12 

.23 

.03 



29.44 



14.63 
1. 



29.44 
2.01 



Oxygen nearly as • 
A very good slag. 

No. 86 — ^Iron Furnace Slag. Labeled ''Green and Purple Porous 
Light Cinder^ produced at Raccoon Furnace when working besty Green- 
up country 5^." 

Opaque, and spongy from the presence of myriads of minute air bub- 
bles; general color greenish-grey, some portions purplish; containing 
some small particles of reduced iron; in Qome spots it is brownish, from 
the presence of peroxide of iron; before the blow-pipe it appears not 
quite as fusible as the preceding, melting into a clear glass. 

Composition — 

Silica, - -• - - - 61.84 

Lime, 18.34 

Magnesia, .... 2.40 

Alumina, .... 13.00 

Protoxide of iron, - - - 2.97 

Protoxide of manganese, - - .31 

Potash, 1.08 

Soda, .16 

Trace of phosphoric acid. 

100.09 



Containing 


oxygen. 


32.11 




6.21 






0.96 






6.07 






.66 






.07 






.18 






.04 






13.19 : 


32.11 


. 


1. 


2.43 



Oxygen in the proportion of 
A dag of more difficult fiision than any of the preceding. 
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No. 87 — ^PiG-iRON. Labeled ^^Soft Grey Iron, produced at RaccaoH 
Furnacey when makirtg dark purple dnder^ Greenup couniyy Ky.^^ 
A brilliant specimen; of medium fine texture; of a grey color; 
yields easily to the file, but scarC'ely flattens under the bammer befoi« 
it breaks to pieces; more easily powdered than any of the pieceding 
specimens; dissolves sluggishly in diluted hydrochloric acid. 

Specific gravity, 6.898 

Composition- 
Iron,' 90.18 

Graphite .... ^^ I Total carbon, . . 3.80 

Combined carbon, - - - 1.00) 

Silicon, . . - . - 6.13 

Slag, .93 

Manganese, - - - - .59 
Aluminium, - - - - ,08 
Potassium, - - - . .06 
Magnesium, - - - - .07 
Phosphorus, - - . - .37 
Sulphur, - - - - .01 

101.21 

Contains quite a large proportion of silicon and slag. 

No. 88 — ^PiG-iRON. Labeled ^'Pig-iron of medium texture^ produced 

when pea-green cinder is formed^ Raccoon Furnace^ Greenup co.y Ky^^ 

Rather coarser grained, and darker colored^ and less brilliant than 

the preceding; yields easily to the file; flattens a little more under the 

hammer than 86; is somewhat tougher, yet easily hammered to powder. 

Specific gravity, 6.798 

Composition — 

Iron, 91.86 

Graphite .... ^-^O) ^^^j ^^^j^^^ . _ ^ 3^3 

Combined carbon, - - - .73) 

Silicon, 3.55 

Slag, .61 

Manganese, - • - - .18 

Aluminium, .... .09 

Potassium, - - - - .06 

Magnesium, .... .08 

Phosphorus, - - - - .34 

Sulphur, ... - .04 

Loss, .17 

n)o.oo 
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No. 89 — Pig-iron. Labeled ^'High Iron, produced when furnace is 
worJdvg stiff, especially with grey block ore. Raccoon Furnace^ Green* 
up county^ Ey^ 

Lighter colored, finer grained, and more compact tban the two pre- 
ceding specimens; yields with diffculty to the file; not sensibly flatten- 
ed under the hammer, but very easily crushed to powder. 



Specific gravity, 
Coroposiiion — 

Iron, • . . . 


. 88.67 


Graphite, - 
Combined carbon, ^ 


. 2.25 
- 2.0u: 


Silicon, .... 


. 6.88 


Slag, , • , . 

]dan<rnnese, , » • 


• .47 
. .63 


Aluminium, ... 


, .15 


Potassium, ... 


- .03 


lJagne«<ium, - - - 


.15 


Pliosphorus, - • . 
Sulphur, (not estimated.) 


• .44 



6.867 



^^^l Total carbon. 



4.25 



101.57 
Contains an unusually large proportion of silicon. Is probably pro- 
duced when the cinder has not the right composition to give it a pro- 
per degree of fusibility, and when the furnace has been urged to its 
greatest heat. 

No. 90 — Coal. Labeled ^'Thirly-^Inch Coal, three hundred feet above 
Raccoon creek, one mile north-east of Raccoon Furnace, Greenup 
county, Ey. 

A slaty coal; rather tough; of a dull black appearance, except on 
the cross fracture of the thin layers; these are coated with fibrous 
coal, which shows vegetable impressions, and is infiltrated with pyrites. 
Heated over the spirit-lamp it decrepitated strongly; swelled up some- 
what^ but not aiificiaiit to show that it is a coking coal It is a spUut 
coal. 

Specific gravity, ,.,-•-•» I.32Q 

QompositioD, dried «t the ordinary temperature — 

Moisturo. - - - ■ 3 90UotalTQlftUle matter.. - 41.20 

Volatile combtistible matters, - 37.30) 

Carbon in the coke. - - - 60.20) Moderately denae coke. . 68.80 
Adbes, (purplish-grey,) - • 8.60) "^ 



100.00 



100.00 
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Composition, dried at 212** — 

Volatile combustible matters, .... S8.814 

Carbon in the coke, --•..- 52.237 

Ashes, 8.949 



100.000 



The per centage of sulphur was found to be 1.448. The ashes con* 
tained scarcely a trace of sulphate of lime. 

No. 91 — Coal. Lahded ''Under part of eight to tenrinch coal in the 
bed of Raccoon creeky Uiree hundred and thirlff feet under main ore 
bank of Raccoon Furnace^ Greenup county^ KyP 

A dull looking coal of a slaty structure ; fibrous coal with vegetable 
impressions on the layers; cross fracture deep black color, and moder- 
ate pitch-like lusti'e; no appearance of pyrites or other impurities; out- 
side part with an earthy or ochreous incrustation. Over the spirit- 
lamp, decrepitated slightly; swelled up somewhat, but did not soften 
much nor agglutinate. A splint coal. 

Specific gravity, 1.393 

Composition, dried at the ordiuary temperature — 

Moisture. - - - " Jf I Total volaUle mattere. -35.50 

Volaiile combustible matters, • 30.30) 

CHrboninthecoke. - - -^5.30)^^^^^^^^^^^^ g^^^^ 

Ashes, (nearly white,) - • 9.20) 

100.00 100.00 

Composition, dried at 212**— 

Volatile combustible matters, • . • • 31.962 

Carbon in the fixed residue, .... 58.333 

Ashes, 9.706 



100.000 

The proportion of sulphur is only 0.453. The ashes contained 
merely a trace of sulphate of lime. This is quite a dry splint coal, 
which scarcely swells or agglutinates when exposed to heat; hence it 
would answer for the smelting of iron without previous coking. With 
such a coal as this, and the hot blast, the cheaper kinds of iron for 
common purposes^ such as railroad irouj oaa be most economically 
mudOk 
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No. 92 — Sandstone. Labeled ''Sandstone under Main Coal, ai Rao- 
coon Furnace, used for hearth stones, Greenup countf/y KtjP 

A fine grained fiiable sandstone of a light buflf color; composed of 
rounded grains of sand, with a few minute scales of mica; a little oxide 

of iron, and little or no cementing material. 

f^pecific gravity, £.161 

Composition, dried at 212* F.— 

Sand, - 97.80 

Alumina, oxide of iron, (fee, .53 

Carbonate of lime, ,07 

Carbonate of DoagQesia, .«.•••. .25 

Potash, a trace. 

Moisture and loss, - - 1.65 

100.00 
As it is nearly pure silex, it is well adapted to withstand a high tem- 
perature without melting. Pure silex can be fused only by such a very 
high temi)€rature as is produced by the oxy-hydrogen blow-pipe. The 
mixture with it of lime, magnesia, potash, oxide of iron, alumina and 
other bases, as is well known, causes it to melt at a much lower tem- 
perature to produce glass, enamel, slag, &c. 



No. 93— L1M0NIT& Labeled ^^ Yellow Kidney Ore, Amanda Furnace, 
above the Main Coal, Greenup county, Ky.^^ 
A pretty dense, dull looking ore; adheres somewhat to the tongue; 
color from dark reddish-brown to dfarty ochre, in concentric veins, and 
stripes like the colors in some kinds of jasper. Powder of a dark buff, 
or dark, dirty, salmon color. 

Specific gravity, 3.0U 

Composition, dried at 212® F.— 

Oxide of iron, - - - 56.50 — 30.56 per cent of £^m^ 

Carbonate of lime, . . - 7.27 

Alumina, ... - 2.95 

Oxide of manganese, - - 1 .00 

Magnesia, - - - - 2.30 

Potash, .26 

Soda, - - - - .11 

Combined water, - - - 11.34 

Silica and insoluble silicates, and 
trace of phosphoric acid, - 18.27 

IpOXK) 
40 



■J 
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The air-dried ore lost 1.3 per cent, of moisture, when dried at 212^. 



No. 94 — LxMONTTE. Labeled ^^Red and Blue mixed Block Ore, Aman- 
da Furnace, Greenup county, KyP 
A dark, reddish-brown, limonite; doll; porous; adhering to the 
tongue; some portions almost black, others lighter colored ; contains a 
few specks of calcareous spar, and minute scales of mica. PowdeTi 
Spanish-brown color. 

Specific gravity, - - 2.836 

Composition, dried at 2J2** F.— 

Oxide of iron, ... 62.90 -■ 44.04 per cent of hron. 

Alumina, - - - - 3.16 

Carbonate of lime, - - - .67 

Magnesia, .... .08 

Potash, .32 

Soda, - - - - - .04 

Sulphur, - - - - .16 

Manganese, a trace. 

Phosphoric acid, a trace. 

Combined water, ... 8.41 

Silica and insoluble dlicates, - 24.97 

101.19 
The air-dried ore lost 2.6 per cent of moisture, when dried at 212^ 
P. 

No. 95 — Limonite. Labeled '^Honey-comb Ore, over the limestone, with 
limestone ore, Amanda Furnace, Greenup county, Ky.^' 
Irregular in form, containing cavities; interior, pretty hard, of a dark 
rust-brown color ; exterior, ochreous. Powder, brownish-buff color. 

Specific gravity, 2.914 

Composition, dried at 212^ F. — 

Oxide of iron, - - - . 81.87 -« 67.33 per cent, of itwi. 

Phosphate of alumina, - - .97 

Phosphoric acid, - - - .23 

Oxide of manganese, - - .66 

Magnesia, - . . . ,33 

Potash, .07 

Soda, .14 

Combined water, ... 12.39 

Silica and insoluble silicates, - 3.67 

100.22 
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The air-dried ore lost 1.6 per cent of moisture, when dried at 212® P. 

No. 96 — LiMONiTE. Labeled '^Best Limestone Ore, below Main Coalj 
Amanda Furnace, Greenup county, -Sy." 
A dull looking ore, of a dark reddish-brown color; exterior layers, 
dull ochreous; structure irregularly laminated; the lens shows minute 
dark granules, imbedded in a lighter colored substance, and some in- 
filtrations of spar. Powder, rich brownish-yellow ochre color. 

Specific grarity, 8.072 

Composition, dried at 212^ F. — 

Oxide of iron, - - - - 67.10 
Carbonate of lime, - - -9.35 
Magnesia, - • • -1.49 
Alumina, .... 1.65 

Oxide of manganese, - - .37 

Potash, .08 

Soda, 09 

Combined water, • • .9.80 
Silica and insoluble silicates, - 20.07 



40.03 per cent, of Iron. 



The air-dried ore lost 
212° F. 



100.00 

per cent of moisture, when dried at 



No. 97 — Carbonate of Iron. Labeled ^Blue Block Ore, with black 
shale immediaieiy under it; impracticable by itself; lowest bed worked 
at Amanda Furnace, Greenup county, Ky^'^ 
A dull looking ore, of a dark greenish-grey color mixed with red- 
dish; surfaces of fissures reddish where it has been exposed to the air; 
adhering to the trague. Powder, greyish-^bu£f color. 

Specific gravity, ...--. 8.891 

Composition, dried at 212°—^ 

'^•''^^l 41.26 per cent of Inm. 
4.62) ^ 



Carbonate of iron, • 
Oxide of iron, 
^Alumina and pbosphoric 
Carbonate of lime, - 
Carbonate of magnesia. 
Carbonate of manganese. 
Potash, - 
Soda, 
Silica and insoluble silicates, 

•Fbo^hoffio add a34 per oeiil. 



acid, 



.42 

.97 

S.08 

1.23 

.24 

.18 

9.64 

lOOXX) 



S16 
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The air-dried ore lost 0.7 per cent, of mmture, when driod at 
212° F. "Impracticable by itself," probably because it is a carbonate, 
which would readily melt on the sudden application of a great heat, 
and, particularly, because it contains but a small proportion of the ma- 
terials for the formation of cinder. 



No. 98 — Ibon Fobnace Sl\g. Ldbded ^'Pea-green Cindery usuc 
produced when worldng the blue limestone ore and block ore, at Aman' 
da Furnaccy Greenup county^ Ky^'* 

Color, rather olive-green than pea-green; well vitriied, bat nenriy 
opaque, from the presence in it of minute air bubbles; translucent on 
the edges; before the blow-pipe, quite fusible, melting into a Uebby 
globule. 



Composition, dried at 212^ F.— 








- 


Silica, 


60 94 


Containing 


oxygen. 


26.45 


Lime, . - . • . 


. 23.77 


« 


6.76 


- 


Magfucsia, - . . . 


. 3 19 


« - 


1.27 




Alumina, . - - , 


* 16.60 


«« 


7.24 




Protoxide of iron. 


- 261 


•< 


.60 




Protoxide of manganese, - 


* 1.68 


«« 


.35 




Potash, - . . . . 


. 2.24 


<« 


.38 




Soda, - - . - 


. .77 


« 


.20 




Pbosf liorip acid, a trace. 




' 








lOU.OO 


16.80 : 


26 45 


Oxygen nearly as - - ^ 


- 


• 


1- • 


1.67 



The proportion of lime, &c., to the silica, is rather lai^ger than is ab- 
solutely necessary to its proper fusibility; but this excess favors, to 
some extent, the separation of phosphorus and sulphur from the irour-? 
injurious ingredients, which cause the formition oliwUte iron; the for- 
mer, phosphorus, in too large proportion, makes it brittle in the cold 
or "coW eJmrt^^ and the latter makes it "/wi ehorV^ 

No. 99 — ^Pig-Iron. Labeled ^'P!g-iron produced from the red and blue 
bkck orcy lowest bedy Amanda Furnacey Greenup, coufityy -fi^." 

A silver-white iron, very fine-grained, and compact; broken under 
the hammer and reduced to powder with the greatest difficulty; so 
very bard as to indent the iace^ ^f hftmnr^pr ^j^ W^'^x f^^i^tifig t^d 
file like the hardest steel. 
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Specific gravity, 
Composiiioii — 
Iron, 

Combined carbon, 
Silicon, - 
Slag, - 
Aluminium, a trace. 
Manganese, 
Potassium, 
Magnesium, 
Phospborus, - 
Sulpbur, 



7.433 



94.89 






. 3.00 


(No 


grapbite.) 


. 1.66 






.11 






. .21 






. .06 






.09 






. .79 






.20 







100.89 



This is decidedly the hardest white iron of all the specimens exam- 
ined. We attribute its high white condition partly to the phosphorus 
and sulphur which it contains — more especially to the sulphur — which 
by favoring the actual ccmhinatim of the carbon with the iix)n — ^instead 
of its separation, as graphite, in the act of cooling, which character- 
izes soft grey iron — gives it the properties of hardened steel. Its con- 
siderable proportion of manganese also aids in producing this condition 
of things. 

The only method for diminishing these injurious ingredients, and 
producing a grey soft iron, is to increase the proportion of limestone 
used as a flux, to the greatest extent compatible with the proper fusi* 
bUity of tlie cinder. 

With good management in the furnace it is probable that a metal 
might be obtained from these ores which would be admimbly adapted 
to the formation of steel, provided a too great proportion of phospho- 
rus does not remain to injui'e the t^sacity of the iron. 

Na 100 — CAEBorATB op Iron. Labeled ^SM Irtm Ore, bdouyMcdn 
coaly Ashlandy Greenup counfyy Ky^^ 

A friable mass, composed of dark brown granules about the size of 
black mustard seed, united by a soft whito cenient Powder^ light 
yellowish-grey color. 
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H a. 30.46 per cent of Irom. 



Composition, dried at 212** F.— 




Carbonate of iron, - 


. 60.36] 


Oxide of iron. 


. 2.33! 


Alumina, - - . 


- 2.66 


Carbonate of lime, - 


- 3.35 


Carbonate of magnesia, - 


- 3.68 


Carbonate of manganese. 


- 1.43 


Potash, ... - 


.49 


Soda, - . - - 


. .06 


Silica and insoluble silicates. 


- 24.67 


Water and loss. 


- 1.09 


Phosphoric acid, a trace. 





100.00 

The air-dried ore lost 0.7 per cent, of moisturey when dried at 
212° P. A very good iron ore. 

No. 101 — Coal. Labeled ^'Mcdn Ashlmd Cod, above daypartingy best 
for cokiriff? Greenup countt/y Et/.^^ 

A very pure looking soft bituminous coal, of a deep pitoh-black 
color/ and strong lustre; easily broken. Heated over the sphit-lamp 
it softened and swelled a great deal, and left a bulky coke. It seems 
to be a ^^fat" bituminous coal, well adapted to coking. 

Specific gravity, 1.288 

Composition, dried at the ordinary temperatar 



Moisture. " - - - 8-40[ Total Tolatile matters. - 38.80 

Volatile combustible matters, - 34.90) 

Carbon in the coke. - - - 67.90) g ^ ^^ . . . 5,70 

Ashes, (purphsh-grey,) - - 3.80) '^ ^"^ 



100.00 100.00 



Composition, dried at 212^ F. — 

Volatile combusUble matters, - - - - 36.13 

Carbon in the coke, 69.94 

Ashes, 3.93 



100.00 
The per centage of sulphur is, ... 0.734 

The ashes contain 0.093 per cent of sulphate of lime. 

This is not quite so soft and bituminous as the best Pittsburg coal, 
but it is sufficiently so, doubtless, to answer all the purposes of the black- 
smith and the founder. It is also well suited to production of ffiis, of 
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which it will probably yield a larger proportion than the Pittsburg or 
Toughioghany coal. 

It is to be remarked, however, that the relative proportion of the vola- 
Ule matters of a coal will not give correct indications of the quantity 
^of good illuminating gas which it will yield; for the reason that this 
volatile matter may consist of larger or smaller proportions of sulphur, ni- 
trogen, and oxygen, as well as of carburets of hydrogen of various 
composition. Ultimate chemical analyses of the coals, (i. e. ascertain- 
ing the true proportions of their elementary constituents, the carbon, 
hydrogen, oxygen, nitrogen, sulphur, and earthy matter,) would give 
correct data in this relation. 

The soft, light, bituminous coals are preferred by the manufacturers 
of coal gas, in this country, to the hard and dense splint and cannel 
coals, which really contain a latg^* propiwiion of volatile mattersy not 
only because the residuary coke has a greater commercial value, but 
because the relative amount of good gas obtained is greater, in propor- 
tion to the cost of production. The true explanation of which fact is, 
that the drtf coals, so called, the splint and cannel coals, contain usual- 
ly a much larger proportion of oxygen than the soft, fat, bituminous, 
and coking coals. This oxygen combines with some of the hydrogen 
and carbon of the coal during its destructive distillation, in the manu- 
facture of gas, to produce vapor of water and carbonic oxide gas, and 
thus diminishes the value of the product. 

During the burning of these varieties of coal, a marked diflFerence 
in phenomena results from the relative difference in the proportion of 
the oxygen which enters into their composition. 

The fat, bituminous coal, which contains but littie oxygen, softens 
much, and bums with a very smoky flame — ^giving off much soot or 
unbumed carbon — ^like the pure hydrocarbons, oil of turpentine, miner- 
al naphtha, &c., or the bituminous substances, petroleum, asphaltum, &c.; 
while the dry coals, called splint, cherry, and cannel coals, do not soften 
much, or at all, bum with a clearer flame, and deposit relatively littie 
soot; burning somewhat in the manner of alcohol, ether, and the other 
combustibles which contain a considerable proportion of oxygen in their 
elementary composition. 

It is obvious, from these facts, tliat it would have greatiy facilitated 
the knowledge of the relative value of our Kentucky coals, could they 
have been submitted to elementary analyses; but the limited time allot- 
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ted the chemioal investigatioi!, during the p^st seasons, absolutely pre* 
eluded attention to this important examination. Should the purvey be 
continued, it is hoped that this field may be fully explored. 

No. 102 — Coal. Labeled ^^ Coal with slate roof , first bed above Ask- 
land Main Coaly Gi^eenup county y Ky.^\ 

A pure looking, intensely black coal, with a high lustre, scarcely 
soiling the fingers; coated on the outside with ochreous oxide of iron; 
some fibrous coal between the layers; showing vegetable impressions, 
and somewhat infiltrated with pyrites; heated over the spiriUamp, it 
swelled up and softened considerably; probably a coking coal, but not 
quite so good for this purpose as the preceding. 

Specific gravity, - 1.301 

Com posi lion, dried at the ordinary temperature — 

MoUtare. " * " " /JOf Total Tolalile matters. . 40.70 

Volatile combustible matters, - 35.70) 

Carbon in the coke, - . - 61.00) Moderately dense coke, • 69.30 
Ashes, (lilac colored,) - - 8.30) 

100.00 100.00 

Composition, dried at 212** F. — 

Volatile combustible matters, .... 37.579 

Carbon in the coke, 53.685 

Ashes, 8.736 



100.000 
The per cent, of *w(pAttr is, - - - - 1.818 

The ashes contained about 0.09 per cent of sulphate of lime. A 
very good bituminous coal, not quite as pure as the preceding, No. 100. 
(See Nos. 123 and 124 for other Ashland specimens.) 

No. 103 — ^LiMONiTE. Labeled^ Block Ore, principally used at the New 
Hampshire Furnace^ Greenup county^ KyP 
A dull looking limonite, in irregular masses, partly in curved layers; 
color from dull reddish-brown to dull ochreous; adhering slightly to 
the tongue; containing minute scales of mica. Powder of brownish- 
yellow ochre color. 
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Specific gravity, 34.11 

Ck)mposition» dried at fLW* f . — 

Oxide of iron, - - ^ ^7.90 -a 40.53 per cent, of iron. 

Alumina^ .... 2.77 

Magnesia, - - - - .72 
Oxide of manganese, - - Jt5 

Potash, .32 

Soda, .10 

Combined water, ... |0i)3 
Silica and insoluble silicates, - 27.67 
Phosphoric acid, a trace. 
I^oas, Jt4 

100.00 
The ailvdried ore lost JL.3 per ceut of maisiurey w^en dried ^t 
212^ F. 

iNio. IQ^^IaAWTEB. iLabM -^J^aml^ 9f BMc Ore, ^eiv Hamjh 

Resembles thsflaaty iHitis not in layers; adhares^miM^e toithe tongue; 
is more ^pfN^ous, appeseurs rather more granular undier tb.e l^os, and 
shows more glimmering specks of mica. Powd^^ ^irty-^y^Uow oohre 
color. 

Specific gravity, 2.708 

Composition, dried at 212'' F.— 

Oxide of iron, - - . - 13.25 — 9.27 percent, of Tnm. 

Alumina, .... 4.95 

Carbonate of lime, - - - 1 .67 

Phosphate of lime, - - - .90 -a Containing 0.6 of phos.. acid. 

Magnesia, - - - - .61 

Combined water, ... 4.37 

Slica and insolnble silicates, - 74.36 

100.11 

This can hardly be called an iron ore; and its considerable propor- 
tion of phosphate of lime makes it less valuable for the purpose of 
fluxing. 

No. 105— 'LmowiiB. ii(ibd«i^X2iiineyOf^A^ 

In thin fOoiYod l^^m, ithe e^taripr ..^f fvhi^^ ifi brqwui^h-^yellow 
Mhreras; uitorioif;^ 4ctfk reddishrbipw^- iPcmder, li^etw^ra umber and 
yellow ochre color. 
41 
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Composition, dried at 212' F.— 

Oxide of iron, - - - 56.70 — 39.70 per cent, of Iron. 

Alumina, ... - 3.76 

Magnesia, - - - - .63 

Oxide of manganese, - - .42 

Potash, ... - .32 

Soda, .17 

Combined water, - - . 12.04 

Silica and insoluble silicates, • 25.97 



100.00 



The air-dried ore lost 2. per cent, of moisture^ when dried at 
212° F. 

No. 1 06 — ^LiMONiTE. Labeled '^Darlc Red IdmesUme Ore^ New Hamp- 
shire Fumctcey Greenup county, Ky^^ 

A very dark, reddish-brown, almost black ore, mottle with dark red; 
dull; porous; adhering slightly to the tongue; some minute infiltrar 
tions of white spar. Powder, dark reddish-brown color. 

Specific gravity, 2.363 

Composition dried at 212® — 

Oxide of iron, - . - . 64.70 — 46.31 per cent of Iron. 

Carbonate of lime, - - - 16.50 

Oxide of manganese, - - 2.15 

Magnesia, - - - - 1.84 

Alumina, - - - - .27 

Potash, .23 

Soda, .05 

Combined water, - - - 7.12 

Silica and insoluble silicates, - 6.47 

Loss, .67 



100.00 
The air-dried ore lost 1.7 per cent, of moisture^ when dried at 
212° F. 

No. 107 — LiMONiTE. Leveled ^^Poor Sandy Ore, not much used, at 
New Hampshire Furnace, Greenup county, KyV 

A dull looking, granular ore, containing a considerable proportion 
of clear, rounded grains of sand, cemented and mixed with brown oxide 
of iron, in some places with a pink and yellowish-white cementing ma- 
terial. Powder, brick-red color. 
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Specific grayity, ? 

Oomposition, dried at SIS'* — 

Oxide of iron, • . . . 32.10 -■ 22.48 percent, of iron. 

Alumina, - - - - 1.47 

Magnesia, - - - - .33 

Potash, .12 

Combined water, - - - 4.61 

Silica and insoluble silicates, - 61.37 

• . 

100.00 

This might be advantageously used at the New Hampshire Furnace 
to miX; in proper proportion, with the next preceding ore, No. 105, 
which is deficient in silicious ingredients. The block ore, principally 
used there, needs no other addition than limestone. 

No. 108 — ^Ferruginous Limestone. Labded '^Ferruginous Limesioney 
passing into UmesUme ore^ New Hampshire FumacBj Greenup county y 
Kyr 
Color, passing fi*om &wn color to dirty ochreous; with some mot- 

tlings; dull; scarcely adhering to the tongue. Powder, dirty buff 

color. 

Specific gravity, 2.680 

Composition, dried at 212** F. — 

Carbonate of lime, 63.86 

Carbonate of magnesia, 22.10 

Carbonate of iron, -- 7.41 

Oxide of iron, 4.41 

Carbonate of manganese, .86 

Alumina, ' .37 

Potasb, .21 

Soda, .19 

Phosphoric acid, a trace. 

Silica and insoluble silicates, 7.97 

Water and loss, 2.63 

100.00 

The air-dried limestone lost 0.6 per cent otnunsturey when dried at 
212^ F. 

No. 109 — ^Lqiebtone. Labeled ^'Limestone used as a fiux^ from the 
Brushey fork of TygerCs creekj under the Umestone ore^ New Hamp^ 
sMre Fumacej Greenup county^ Ky.^^ 
A light drab-grey, compact limestone; sparkling with very small 

portions of imbedded calcaieous spar. 



Specific gravity, a.7W 

Composition, dried at 212**?. — 

Carbotiiite of mfl6, -.-..--- 97.86 

Magnesia, 1-30 

Alumina, oxide of iron, <ko., - - - ' - - • .56 

Potash, .16 

Soda, - • - - .60 

Silicious residue, - •' - -^ 1.27 

♦ __ 

101.62 

A pretty pm litoe^tie. DWdrf at 2l^*V t^* tat-Mei limestone 
lost 0.3 pel* cent of moUiUre. 

No. 110— Ieon FuBiTAOB StAO. Z^ekd^Dotk Purple Glms^ Of*- 
der^ produced when making 9oft grey irotiy New Hampdwe Ikumacer 
Greenup county^ iEy." 
Perfectly vitrified; of a more smoky tinge than any of the piwed- 

ingy with a sl^bt tint of purple or yiolet^' rather clearer, in tiiin pieces^ 

than thoed previoirsly exi»nined> rather difiBcult of ^on; meltings 

before the blow-pipe, into a white Webby globule. 

Specific gratltjr, 2*719 

Composition, dried at 212'' F.— 

Silica, 56.28 Containing eatygen* 29.22 

Mme, 19.70 " 6.57 

Magnesia^ - - - - 6. IS " 2.45 

Alumina, .... 13.90 '' 6^9 

Protoxide of iron, - • - 1.56 " .55 

Protoxide of manganese, - - 1.02 '* .25 

Potash,^ 1.26 " .21 

Loss, .15 



100.00 15.30 : 29.22 

Oxygen nearly as, 1. : 1.91 

No. Ill — Iron Furnace Slag. Zabeled/^White Heavy (Xnder, pro- 
duced at New Hampshire Furnace, Greenup oouniy, ^." 

A compact, greyish-white slag, of considerable density; iieally 
opaque^ looking like some kinds of homstone; containing a few small 
air bubbles, and some small pieces of reduced iron; before the blow- 
pipe it phosphoresced somewhat like lime or magnasia; proved quite 
fiisiUe; inteiQilesced greatly, and settled down into a white Idebby 
globule. 
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Specific gMvlty, 
Ck)inpo6ition, dried at 212^ — 
Silica, ... 
Lime, - . - 



9.-787 



Alumina, 

Protoxide of iron, - 

Protoxide of manganese. 

Potash, - 

Soda, ' . 



58.34 

19.56^ 

6.59 

14.30 

I.S& 

.87 

l.OO 

.22 



Containing oxygen^ 28.25 



lOOXK) 



Oxygen nearly as 




29.25 
1.87 



No. 112— i»ON FeWTACB BtM. Lckded ^Fe»yreen dndeTy produced 
when making affo&d run, lut if an somewAat daee-grained. New Hamjh 
ehir4 Furnace, Ghreenup wwfAy, i^." 

OoliqKMrftioiir dried eX 212''^ 
^ca, - . - . 



lime, ... 

Magnesia, 

Alumina, 

Protoxide of iron, - 

Protoxide of manganese. 

Potash, - 

Soda, 



5^.74 

16.66 
5.20 

15.10 

2.17 

2.92 

1.66 

.36 



ConlainiBg coBygftn* * 

" 4.74 

2.08 

7.06 

.48 

.66 

.28 

.09 



29.46 



100.81 



\b.ze 



29.46 



Oxygen nearly as, 1,^; 1.91 

The first two slags, (110 and 111,) do not differ mu(^ in <Mnrposi- 
tion — ^the former is probably fomted when there is an accidental excess 
of carbonaceous matter present; the latter when the oxygen of the 
blast somewhat prevails. In this last, the smaller proportion of Ume 
present ttoowB some light a& the cmmltttieousptodtiction of fine-giain- 
ed liDxi. The addition of moie limestoie would ^bably correct thia 

113 — ^PiQ-moM. Labeled ''Grey Pig-iron, New Hampehire Furnace, 

Greenup countj^, i^." 

A eoMHO gmined, ditfk colored hon ; flattens somewhat under the 
hammer, but soon breaks to pieces, and easily pounds to powder; yielda 
easily to th« fito. 
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Specific gravity, 6.848 

Iron, 93.12 

Graphite, - - . . 2.83 

Silicon, 1.23 

Slag, .13 

Manganese, 34 

Alamininm, . - . - .52 
Potassium, . - - . .33 

Sodium, .21 

Phosphorus, - - - - 1.30 
Magnesium, - - - - .06 

100.00 



No. 114 — ^PiG-moN. Labeled ^^Chse textured Pig^rmj New Hamjh 
shire Furnace^ Greenup county^ Ky^'* 

A very fine grained light-grey iron; flattens considerably under the 
hammer, but is readily pounded to powder; yields easily to the file; 
is a soft iron notwithstanding its light color. 

Specific gravity, 7.241 

Composition — 

Iron, 93.19 

Graphite, - - - - 3.13 

Silicon, 1.28 

Slag, .18 

Manganese, - - - - .20 

Aluminium, - - - - .44 

Potassium, - - - - .19 

Sodium, .09 

Magnesium, .... .06 

Phosphorus, - - - - 1.40 
Sulphur, a trace. 

100.16 

These two specimens of pig-iron are remarkable for their large rela- 
tive proportion of phosphorus and of aluminium. The former most 
probably gives to them coldrshort properties, as they are very easily 
pounded to powder on the anvil; the presence of the aluminium, with 
the absence of a notable quantity of sulphur, may be the cause why 
this iron, although quite light colored, is yet soft; yielding easily to 
the file. 

According to the well known experiments of Faraday and Stodart 
in England, the celebrated India Steel — ^the TToo^^-— of which are iab- 
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ricated the Damascus blades, owes its peculiar excellence to the presence 
of aluminium, which they found in it in proportions varying from 
1.3 to 0.024 per cent. The usually correct Karsten is, however, dis- 
posed to doubt their conclusions in this respect, although they are 
corroborated by the experiments of Mushet It is probable, from the 
account which Karsten gives of his mode of investigation, (Band 1, 
section 484, of his Handbuch der EismhvMenkundey) that the alumi- 
nium which might have been present in the steel which he submitted 
to analyses escaped his observation. 

The recent interesting experiments of Deville and others, in France, 
in the production of aluminium in quantity, at a low price, prove that 
it can easily be alloyed with iron, as well as with many other metals. 
Its alloy with copper is light, hard and white. From its low specific 
gravity, only 2.56, it doubtless also reduces the relative weight 
of iron with which it is combined. Aluminium, the metallic basis of 
the earth of clay, (alumina,) has been recentiy introduced into the 
arts, in Fiance, at a cost of about one-fifth of that of silver. It is a 
light, malleable metal, nearly as white as silver, of great sonorousness, 
which may be heated and melted without any loss by oxidation; it 
does not rust in the moist air. 



No. 115 — Sandstone. Labeled '^Hearth Sandstone^ New Hampshire 
Furnace^ Greenup country -Sy." 
A yellowish-grey fine-grained fiiable sandstone, containing small 

scales of mica; the grains of sand are rounded, and are cemented by 

a small amount of ferruginous material; structure somewhat lamellar. 
Specific gravity, 2.468 

Composition, dried at SIS'" F.— 

Sand, 94.865 

Oxide of iron, alamina, Ac, - - - - . - - 2.776 

Carbonate of lime, .197 

Carbonate of magnesia, .837 

Potash, .164 

Soda, - . . .047 

Loss, 1.126 

100.000 

No. 116 — Sandstone. Labeled ^^ Hearthstone after two months expo- 
sure in New Hampshire Furnace, Greenup country KyP 
Much harder, (lees friable,) and more compact than the preceding ; 
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^cBxedy adhering ix) the ionguet; color, bloifih-grey with darker Hm 
iines of sfcratificatLon; no scales ci jniea vvnble. 

19peeific gravi^, t.Wf 

Gompoflitioa, dried nHftift^ F. — 

Saad, Ac, 98.835 

Oxide of iron, aluminaj ^Q.y - - - . . . ,325 

Carbonate of lime, .065 

Magnesia, .^49 

Potash, - .154 

Soda, ^^. .029 

Loss, .-- .363 

100.000 

If these sandstones were of similar composition at first, the intense 
heatiio which the last specimen was exposed, seems to have removed 
some of the substances with which the sand composing it was mixed. 
How this occurred is not easily explained, unless we 8uj)pose it took 
place by sublimation. 

No. 117 — ^LiMONiTE. Labeled ^Mouni Saaage Main Ore, Chreewp 

caufUy, Kif^ 
A dark, reddish-brown limonite; pretty dense; irregularly cellalar; 
powder, dark Spanish-brown color. 

Specific gravity, 3.062 

Composition, dried at 212" F. — 

Oiide of iron, - - - 86.16 «■ 69.63 percent, of Iran, 

Alumina, - - - - .84 

Oxide of manganese, - - .96 

Magnesia, - - - - .69 

Potash, - . X - - . .26 

Silica and insoluble silicates, - 4.57 

Combined water, - - - 7.30 

Loss, .34 

100.00 

The air-dried ore lost 1.4 per cent of moisture^ when dried at 
212° F. 

No. 118 — Carbonate of Iron. Labeled '^ Mount Savage Iron Orej 
under Main Aehland Coal, Greenup eountffy Ky.^'* 
A dark, umber-grey, fine granular mineral, having the appearance of 
a dull earthy Tariety of limestone. Spedmen contains a oonoietionary 
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cast^ as of a portion of a braQching coral ateni) whidb is of a light lead 

color. Powder^ light umber color. 

l^)ecifio gravitgr, <- 3.468 

Oomposition, dried at 212^ F — 



Carbonate of iron, - 
Oxide of iron. 
Carbonate of lime, - 
Carbonate of magnesia, - 
Carbonate of manganese. 
Alumina, ... 

Potash, - . - . 
Soda, .... 
Silica and insoluble silicates, 
Loss, .... 



' y 37.53 per cent of Iroti. 



70, 

5 

2.16 

4.91 

1.25 

1.55 

.25 

.09 

13.37 

.41 



100.00 

The air-dried ore lost 1.4 per cent of maisturey when dried at 
212^ F. 

Both of these are very good iron ores. The firsts No. 117, may 
require the addition of some more silicious ore, or sUicious material, 
with the limestone, to flux it in the fomace. 

No. 119 — ^LxMONTTE. Ldbded^' Limestone Orey tap of Mtty Clinton Fur- 
nace, Greenup county^ Ky^^ 
A doll, reddish'brown, and yellowish-brown, pretty compact lime- 
nite; adheres firmly to the tongue. Powder, dirty yellowidb-brown 
color. 

Specific gravity, 2.811 

Composition, dried at212'' F. — 

Oxide of iron, ... 39.90 mm 28.48 per cent df tttm. 

3.37 

20.87 

2.85 

2.17 

.75 

.30 

.16 

20.97 

8.66 



Alumina, ... 

Carbonate of lime, • 
Magnesia, ... 
Oxide of manganese. 
Phosphoric acid. 
Potash, . . - - 
Soda, .... 
Silica and insoluble silicates. 
Combined water, 



100.00 



The ai^dried ore lost 1.8 per cent of moisiftrey when dried at 

212^ F. 

42 
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No. 120 — Carbonate op Iron. Labeled ^^ Limestone Ore^ two to three 
feet thicJcy drifted after at the Clinton Furnace^ Greenup county y Ky^ 

A dark grey, granular ore; yellowish and reddish-ochreous on the 
exterior; under the lens presents a confused crystalline appearance- 
Powder of a dirty buff color. 

Specific gravity, 3.524 

Composition, dried at 212° F. — 

Carbonate of iron, - - - 65.93) 3^^^ ^^^^ ^^ j^^ 

Oxide of iron, - - - 8.63) 

Carbonate of lime, - - - 1.97 

Carbonate of magnesia, - - 3.34 

Carbonate of manganese, - 5.03 

Alumina, .... 2.27 

Potash, .07 

Soda, .18 

Silica and insoluble silicates, - 13.17 



100.59 



No. 121 — Carbonate of Iron. Labeled ^^Blue Ore^ under the coal; 
average one foot thick; from East fork of Little Sandy river^ near 
Lexington and Big Sandy BaUroady three miles from Clinton Fur- 
nacCj Greenup county^ Ky^ 

Dark grey color, mottled with lighter and darker; fine granular; 
under the lens, dark semi-crystalline grains observed, in a light color- 
ed cement; adhering slightly to the tongue. Powder of a mouse-grey 
color. 



«— «32.S7 per cent, of Iron, 



Specific gravity, 3.350 

Composition, dried at 212** F.— 

Carbonate of iron, - - 42.68) 

Oxide of iron, - - - 17.02) 

Carbonate of lime, - - - 1.68 

Carbonate of magnesia, - - 1.52 

Carbonate of manganese, - .71 

Alumina, - . - . 2.05 

Potash, .27 

Soda, .30 

Organic or bituminous matter, 11.10 

Silica and insoluble silicates, - 20.66 

Water and loss, - - - 2.01 

100.00 
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The air-dried ore lost 0.7 per cent of maisture^ when dried at 
212° F. 

From the considerable proportion of bituminous matter contained 
in this ore, it may be called a black hand ore. It is the only ore of 
this variety which has been sent to this laboratory from Greenup 
county. 

No. 122 — ^Ferruginous Limestone. Lahded ^^Green Carbonate of 
Iron, Clinton Furnace, Greenup county, Ky^'* 

Compact; fine granular; with sparkling crystalline grains; scarcely 
adhering to the tongue; interior, handsome bluish-green color; exte- 
rior, rich reddish-brown, mixed with some green particles. Powder of 
a dirty bufiF color. 

Specific gravity, 2.934 

Composition, (of average specimen,) dried at 212** F. — 

^•^^l 26.68 per cent, of Iron. 
r.42) ^ 



Oxide of iron, 


. 24.80) 


Carbonate of iron, - 


- 17.42] 


Carbonate of lime, - 


- 32.85 


Carbonate of magnesia, - 


- 6.36 


Carbonate of manganese. 


• 1.81 


Alumina, - - - 


- 2.79 


Phosphoric acid. 


. .60 


Potash, - . . . 


. .11 


Boda, . - - - 


. .17 


Silica and insoluble ^licates, 


- 10.47 


Water and loss. 


- 2.62 



100.00 

The air-dried limestone lost 1. per cent of moisture, when dried at 
212^ 

No. 123 — Coal. Labeled ''Main Coal, tvith day parting, Giger^s HiU, 
Cailettsburg, Greenup county, Ky.^^ 

A very pure looking, bituminous coal, of a deep pitch-black color, 
and strong lustre; a little pyritous matter observed on one of the sur- 
faces; heated over the spirit lamp, it softened and swelled up very 
much, and the fragments agglutinated into a light spoDgy coke; seems 
to be a coking coal. 
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Spedfic grarity, IMS 

Composition^ dried at the ordinary temperature—- 

Moisture, - - - - ^.20) ^^^ ^^^^ iqattew, * 40-00 
Volatile combustible matters, - 35.80) 

Carbon in the coke, - - - 67.80) q^^^ . . . - 60 00 
Ashes, (yelloTOh-giey,) - - 2.20) 

100.00 tOO.QO 

Composition, dried at 212^—- 

Volatile combustible matters, . . • - 37.87 

Carbon in the coke, -<.-..- 60.33 

Aj^Sa --- 2.30 

loo.oe^ 

The per centage of sulphur is .268. The ashes contained about 
0.09 per cent, of sulphate of lime. This is evidently a very pure 
bituminous coal, containing but a small proportion of solphnr, and 
leaving less than the general average amount of ashes. 



No. 124 — FiBE-CLAY. Labeled "iVb. 1, Fire-clatfy leUm Main Coalj 
AsJdandj Greenup couniy^ Ky^ 
A compact light-grey rock, with some discokurations of ockreous^ 
and brown in the crevices and near the surface, firom inflHiaition of 
oxide of iron; as hard as calcareous spar; not plastic with water until 
it has been ground to powder; presenting numerous minute spherical 
cavities, as though it had been full of aix^bubbles; adjteariag to the 
tongue. 

Composition, dried at 212° — 

Silica, 66.74 

Alumma, with trace of oxide of iron, 26.10 

Lime, .7$ 

Magnesia, .73 

Potash, .60 

Soda, .14 

Water and loss, 6.01 

100.00 

No. 125— FiB£H)LAT. Lahded "^iVb. 2, Fin-day, hdm Main Coal, 
ABhlayid^ Greenup county^ Ky^ 
An indurated clay, or soft clay^stone, of a dark grey ocdor; barely 
yielding to the nail; softens down into a plastic mass when placed in 
water; bums white. 
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Oompoeitioii, dried at SIS'" F.— 

KHca, 5K74 

Alumina, with trace of oxide of iron, - - - - • 33^ 

Lime, .62 

Magnesia, -.-••---.• .73 

Potash, .aa 

Soda, ^ ^1 

Water, organic matter and loss, 11.82 

100.00 
HENDERSON COUNTI^ 

No. 126 — Soil, Labeled "/SW^ four miles south of Henderson, Henr 

derson county, KyP 

Of a light mouse color, containiDg some fragments of charcoal; 
washed very carefully with water it left about 86. per cent of very 
fine sand; 1,000 gruns, dried at the ordinary tempeiature, digested in 
water containing carbonic acid gas, as previously described, gave up more 
than 7. grains of soUd extract, dried at 212°. This, treated with pure 
water, left of insoluble matter, 5.582 grains, haying the Sallowing com- 
position, viz: 

STica, .197 

Carbonate of lime, 3.616 

Carbonate of magnesia, 1.097 

Carbonate of manganese, .556 

Alumina, oxide of iron, and trace of phosphates, - - .117 

The matters dissolved in the watef, weighed when dried at 212° — 
1.511 grains; when ignited in a platinum capsule, it lost, with a smell 
of burnt horn. 

Organic and volatile matters, 0.900 

The residue contained — 

Carbonate of lime, .197 

Carbonate of magnesia, .279 

Alumina, oxide of iron, and trace of phosphates, - - .017 

Potash, .083 

Soda, - • .035 

This soil contains a remarkably large proportion of its e^enOal in* 
gredients, in a sohble condition. One thousand grains of the aiivdried 
soil lost 2.04 per cent of moisture, when dried afc 300^ F.; and was 
found to contain the following ingredients, viz: 
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Organic and volatile mattera, 6.080 

Carbonate of lime, - 1.254 

Carbonate of magnesia, - - - .447 

Carbonate of manganese, a trace. 

Alumina, oxide of iron, and a trace of phosphates, . - - 3.490 

Potash, - - - - - .086 

Soda, .034 

Silica and insoluble silicates, 89.670 

100.000 
This soil contains more than the usual proportion of carbonate of 
lime, but it is not very rich in^he alkalies. 

HICKMAN COUNTY. 

No. 127 — ^White Eakth. Labeled ''Part of the White Deposit ai the 
Iron BankSy ColumbuSy Mchnan county^ Ky^'^ 
A nearly white, (with a slight tint of grey,) fine granular soft mass, 

easily crushed with the fingers to a fine granular powder. 

Composition, dried at 212® — 

Silica and insoluble silicates, -..--- 90.99 

Alumina, oxide of iron, and a trace of phosphate, - - - 3.60 

Carbonate of lime, .90 

Carbonate of magnesia, - 4.35 

Potash, .07 

Soda, - - - - .02 

Loss, .07 

100.00 
The air-dried earth lost 1.6 per cent, of moisture^ when dried at 
212° F. 

No. 128 — Soil. Labeled "White Soil of Bayou de Chienne^ ai Mos^ 
cotVy Hickman county^ Ey,^ {quartemary formcdiony) 

A light grey soil, almost white, containing a proportion of rounded 
particles of clear quartz, and some irregular concretions containing 
peroxide of iron. 

The air-dried soil lost 2.3 per cent, of moisture^ when dried at 350°. 

One thousand grains of the air-dried soil, treated with water con- 
taining carbonic acid, in the manner previously described, gave up in 
solution only 0.27 grains of solid extract, which was found to have the 
following composition, viz : 

•See Appendix for the proportion of phoephcric acid in this and the other schIs. 
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Organic and volatile matters, - .08 

Carbonate and phosphate of lime, and carbonates of magnesia and 

iron, .11 

Alkaline salts, (containing .005 potash,) .04 

Silica, .04 

0.27 
The composition of this soil, dried at 350°, is as follows: 

Organic and volatile matters, 2.00 

Oxide of iron and alumina, 6.00 

Carbonate of lime, 1.16 

Magnesia, .16 

Oxide of manganese, .17 

Phosphoric acid, (.64 phosphate of lime,) - - - - .19 

Potash, .17 

Soda, - . - .02 

Silica and insoluble silicates, 90.67 

100.43 
Washed carefully with water, this soil left about 79. per cent ^of very 

fine, nearly white sand, containing small rounded particles of hyaline 

and milky quartz, and of a ferruginous mineral. 

This soil being rather defipient in alumina and oxide of iron, has but 

a small power to hold organic matter in combination. 



No. 129 — ^Whtte Earth. Labeled, ''Base of Chalk BankSy two miles 
below ColumhtiSy Hickman county , ^." 

Appearance like that of a dried clay; color, light grey; lather 
harsh feel; adheres to the tongue. Dried at 212^ it lost 6. per cent, 
of moisture. 

Composition, dried at 212^ — 

Organic and volatile matters, 4.80 

Oxide of iron and alumina, 8.65 

Carbonate of lime, 1.25 

Carbonate of magnesia, - .26 

Carbonate of manganese, a trace. 
Phosphoric acid, a trace. 

Potash, .62 

Soda, ... - - .30 

Silica and insoluble silicates, 84.04 

Loss, .18 

100.00 
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HOPKINS COUNTS. 

No. 130 — ^LiMONiTE. Labeled '^Red Ochreoua Iran Ore, JSunfi Gap^ 
near Alfred Towne8\ Hopkins county, -fiy." 

A soft, porous mass, soiling the fingers, of red, yellow, and brown- 
ish ochreous matter. Powder of dirty orange-red color. 
Composition, dried at 212^ F. — 

Oadde of iron, - - - 58.75 >— 41.14 per oent. ef Iron. 

Alumina, - - - - 4.10 

Carbonate of lime, - - - .10 

Sulphur,. - - - - .15 

Traces of magnesia, manganese, 
and phosphoric acid. 

Silica and insoluble silicates, - 26.50 

Combmed water and loss, - 10.40 

100.00 

The air-dried ore lost 3.2 per cent of moisture, when dried at 
212° F. 

No. 131 — LiMONiTE. Labeled ^^Iron Ore, above the Black Band, head 
waters of Stewarfs creek, Eopkins counttf, Ky^^ 

A fi:agment of a nodular mass, of a lamellar structtire; compact; 
color, yellowish-brown^ . adheres to the tongue. 

Specific gravity, 2.83 

Composition, dried at 212^ F. 

Oxide of iron, - - - 52.16 •— 36.52 per cent, of Iron. 

Almmina, .... 7.70 

Magnesia, - - - - .23 

Potash, .23 

Soda, .23 

Phosphoric acid, lime, and oxide 

of manganese, traces. 

Silica and insoluble silicates, - 26.70 

Combined water, - - - 11.80 

Loss, .95 

100.00 

The air-dried ore lost 1.7 per cent of moisture, when dried at 
212° F. 
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No. 132 — Impure BnuMmous Carbonate of Lime. Labeled ''Black \ 

Band Iron Ore, head waters of Slewarfs creek^ Townes 4* Kirk- 
welTsy Hopkins cauntyy KyP 

A dull olive-black, hard mineral; fracture even; earthy. 

Specific gravity, 2.66 

Composition, dried at 212^ F. — 

Ca^l'bonate of lime, ... 39.90 

Carbonate of magnesia, - - 20.50 

Carbonate of manganese, - 1.02 

Carbonate of iron, - 

Oxide of iron. 

Alumina, - - . - .60 

Phosphate of lime, ... 6.23 

Potash, .17 

Soda, .09 

Bituminous matters, - - 6.06 

Silica and insoluble silicates, - 12.41 

Loss, .10 



l — 6.64 per cent, of Iron, 
2.22) ^ 



100.00 



The air-dried mineral lost 0.5 per cent, of moisturey when dried at 
212^ F. 

Notwithstanding the promising appearance of this mineral, it proves, 
on analysis, to be worthless as an iron ore — ^torits considerable propor- 
tion of phosphate of lime renders it improper for use, even as a flux 
to richer ores of iron. 

No. 133 — Impure Bituminous Carbonate op Iron. Labded ^' Black 
Band Iron Ore, head waters of Sugar creekj Toivnes 4* Kirkwdl, 
Hopkins county^ Ky^ 

A dull olive-black, hard mineral; not quite so dark in color as the 
preceding; with an even earthy fracture; weathered exterior sur&ce, 
yellowish-nmber color. 
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2.613 



Specific gravity. 
Composition, dried at 212^ F.- 
Carbonate of lime, - 


. 40.09 


Carbonate of magnesia, 
Carbonate of manganese, 
Carbonate of iron, - 


- 22.17 

- .26 

- 7.32 


Oxide of iron. 


- 3.63 


Pbosphate of lime, - 
Alumina, 


- 2.24 

- .17 


Potash, - 


- .21 


Soda, - - - 


. .14 


Bituminous matter, - 


- 7.26 


Silica and insoluble silicate 


8, - 16.60 



100.00 

The air-dried powder lost 0.6 per cent of moisturey when dided at 
212° P. 

This resembles the preceding in composition and propertiea 

No. 1 34 — Iron Ore. Labeled ''Head waiers of Stewarfs creeky near 
the Black Bankj {productive ore?) Hopkins county , Ky^'^ 

A porous, fine granular, light dove-grey colored rock; resembling 
impure limestone; adheres to the tongue; weathered sur&ce ochreous. 
Powder, light yellowish-grey color. 

Specific gravity, 2.948 

Composition, dried at 212° F. — 

Oxide of iron, - - 26.08) oc o/^ *. e r 

-, , ^ ^ '. }. — 26.30 per cent, of Iron. 

Carbonate of iron, - - - 17.84) 

Carbonate of lime, - - - 6.97 

Carbonate of magnesia, - - 7.30 

Carbonate of manganese, - 1.20 

Alumina, - - - - 1. 00 

Phosphoric acid, - - - .36 

Potash, .20 

Soda, .09 

Bituminous matters, «- - 2.61 

Silica and insoluble silicates, - 34.66 

Water and loss, - - - 3.81 



100.00 



The air-dried powder lost 1. per cent, of moisture^ when dried at 
212° P. 
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Not a veiy rich ore, but not too poor to be smelted with advantage 
— especially to mix with richer mineral. 

No. 135 — Coal. Labeled ^^Wrighfs Mountain Coal, Townes 4* Kirk- 
welly Hopkins countyj Ky^ 

A very pure looking, soil, and friable coal; not soiling the fingers; 
some portions having a coarse granular fracture, others flat conchoidal; 
no appearance of pyrites or other impurities. Small fragments heated 
over the spirit lamp softened, swelled up, and agglutinated, leaving a 
spongy coke. It appears to be a coking coal. 

Specific gravity, 1.288 

Ck>mposiUon, dried at the ordinary temperature — 

Moiature, " - - " "^-^O^ Total volatile matters, - 41.40 

Volatile combustible matters, - 34.20) 

Carbon in the eoke.. - - 66.30^ Moderately dense coke, - 68.60 



Ashes, (dark grey,) * - - 2.: 



100.00 100.00 

Composition, dried at 212^ F. — 

Volatile combustible matters, - - - - 36.86 

Carbon in the coke, - 60.67 

Ashes, 2.47 



100.00 

The per centage of sulphur is 0.106. The ashes contain no appre- 
ciable quantity of sulphate of lime. 

No. 136 — Coal. Labeled ^^Bobinson's Coaly Clear creek, one-half rrdle 
west of railroady Hopkins cotmtyy Ky^ 
A soft coal; easily broken; of a pitch-black color; surface and fis- 
sure stained with oxide of iron and gypsum; and shows iridescent 
colors; heated over the spirit-lamp, it softens and swells up; probably 
a coking coal. 

Specific gravity, 1.272 

ComposiUoB, dried at the ordinary temperature — 

Moisture. - - • - 4-40) Total rolatilematten.. - 46.60 

Volatile combustible matters, - 41.10) 

Carbon in the coke, - - - 61.10) w j . , j , -. -^ 

,,,.,'. ^ ^V Moderately dense coke, - 64.60 

Ashes, (reddish-grey,) - - 3.40) 

.100.00 100.00 
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Composition, dried at 212° F. — 

Volatile combustible matters, - - - - 42.991 

Carbon in the coke, - - - -^ - - 5S.452 

Ashes, - 3.667 



100.000 
The per cent, of ^^Awr is, . - - - 1.660 

The ashes contained a trace of sulphate of lime. 

No. 137 — Coal. Labeled ''Pond River Codj under the bridge^ near 
McNart/^Sy Hopkins county^ KyP 

Easily broken; coated in the fissures with ochreous matter; cross 
fracture, pretty pure pitch-black, and lustrous; heated over the spirit- 
lamp, it decrepitated considerably; softened and swelled up very much 
into a spongy coke; probably a coking coal. 

Specific gravity, 1.297 

Composition, dried at the ordinary temperature — 



^^^^^^'•^' .... ^-'^l Total volatile matters, 

5.20) 



- 40.30 



Volatile combustible matters, - 36.! 

Carbon in the coke, - - - 63.60) ^^^^^ ^^^^ ^^^^^ _ , ^^^^ 

Ashes, (dark brick-red,) - - 6.20) 



100.00 100.00 



Composition, dried at 212® F. — 

Volatile combustible matters, - - - - 37.09 

Carbon in the coke, 66.38 

Ashes, - - - ... . - - 6.63 



100.00 
The per centage of «i^j9Awr is, - - - 1.122 

The ashes containing 0.13 per cent of sulphate of lime. 

No. 138 — Soil. Labeled "Soil and Sub-soilj Captain Dams' farm^ 
Hopkins county^ Ky.y {Coal Measures^) 

The dry soil is of a greyish-buff color, (a little more grey than the 
common post-office paper.) Washed carefully with water it left about 
79. per cent of very fine sandj of a dirty -buff color. 

Dried at 330° F., the air-dried soil lost 1.86 per cent of moisture. 

One thousand grains of the air-dried soil were digested in water con- 
taining carbonic acid, like the preceding, but the experiment was lost 
fix)m the bursting of the cork when it was too late to repeat it 
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The composition of this soil, dried at 330^ F., is as follows, viz: 

Organic and volatile matters, 3.88 

Alumina, oxide of iron, and trace of phosphates, - - - 6.16 

Carbonate of lime, .06 

Carbonate of magnesia, .21 

Oxide of manganese, a trace. 

Potash, .10 

Soda, .06 

Silica and insoluble silicates, 89.19 

Loss, - - - .35 

100.00 
It cannot be called a very fertile soil. 

LIVINGSTON COUNTY. 

No. 139 — ^LiMONTTE. Labeled ^^8ugar Creek Iran Ore^ HapeweU Iran 
WarkSy Livingston county^ Ky^ 
A dark brown limonite, reddish ochreous on the surface; hard enough 
to strike fire with steel, firom the presence of infiltrated silex, which 
gives it, in some pieces, a brecciated appearance. Powder, brownish- 
yellow ochre. ^ 

Specific gravity, 2.887 

ComposiUon, dried at SIS'* F.— 

Oxide of iron, - - - - 36.97 — 26.27 per cent, of Iron. 

Alumina, ... - .80 

Phosphoric acid, - - - .73 

Carbonate of lime, - - - .66 

Magnesia, - - - - .13 

Potash, .21 

Soda, 34 

Combined water, ... 6.60 

Silica and insoluble silicates, - 64.26 

Loss, .42 

100.00 
The air-dried ore lost 1. per cent of moisture^ when dried at 212° 
F. 

No. 140 — Soil. Labeled ^^Sail from summit of hilly near HapeweU 

Furnace^ Idvingston county^ Ky.^^ 

Dry soil, of a buflf color. Three, pounds of the soil sifted through 

a seive with two hundred and fifty-six appertures to the inch, left 

about one ounce of cherty and ferruginous pebbles, of various sizes, 
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from that of a peach kernel down. One thousand grains, digested in 
water saturated with water containing carbonic acid, as preriously de- 
scribed, yielded only 0.453 grains of solid extract; this, dried at 212^ 
F., heated with pure water, left of imoMle matter, dried at 212°, 
0.183 grains of the following 
Composition — 

Silica, 0.076 

Carbonate of magnesia, .076 

Carbonate of lime, alumina, oxide of iron, <fec., - - - .031 

The portion dissolved by the water weighed, when dried at 212% 
0.270 grains Ignited in a platinum capsule it lost, of 

Organic and volatile matters, 0.173 

The fixed residue consisted of — 

Carbonate of lime, - - - .027 

Carbonate of potash, .036 

Carbonate of soda, .030 

Carbonate of magnesia, <fec., <&c., .004 

The composition of this soil was found to be as follows, dried at 
300° F. 

Organic and volatile matters, - - - ^ - - - 3.240 

Carbonate of lime, .037 

Carbonate of magnesia, .406 

Alumina, oxide of iron, and trace of phosphates, ... 9.770 

Potash, - .108 

Soda, .200 

Silica and insoluble silicates, 85.830 

Carbonate of manganese, .410 

100.000 
The air-dried soil lost 3.76 per cent, of moisture^ when dried at 
300° F. 

The burnt soil has a handsome dark orange or sdmon color. Im- 
perfectly washed, it left fine sand, mixed with small rounded fragments 
of silicious minerals, like semi-opal, chalcedony, &c., &c. 

LOGAN COUNTY. 

No. 141 — Soil. Labeled ''Soil, southern part of Logan country jKy., 
ten miles from Franklin, on the road from Keyshurg. {Stdhcarbo- 
niferous formationy^ 

The dry soil is of a light Scotch snuff color. Carefully washed 
with water it left about 69. per cent of very fine sand, of a dirty buff 
color, containing small beautifully rounded particles of quartz, clear, 
milky, and reddish, with small particles of a ferrusrinous mineral. 
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One thousands grains of the aur-dried soil digested in water contain- 
ing carbonic acid, yielded 1.37 grains of solid extract^ which had^the 
following composition, viz: 

Volatile and organic matters, 0.62 

Silica, .06 

Oxide of iron, alumina, and trace of phosphates, - - - - 1.77 

Carbonate of lime, .33 

Oxide of manganese, .18 

Potash, .02 

The air-dried soil lost 2.3 per cent, of moisture^ when dried at 300° 
F., and had the following composition^ viz: 

Organic and volatile matters, 3.500 

Oxide of iron and alumina, 6.160 

Carbonate of lime, .196 

Carbonate of magnesia, .118 

Carbonate of manganese, .119 

Phosphate of lime, - - - , .046 

Potash, .181 

Soda. .171 

Silica and insoluble silicates, - 90.060 

Loss, -460 

100.00 
LYON COUNTY. 

No. 83 — ^LiMONiTB. Labded ^Iron OrCy Chandler Banky Eelly'sy Su- 
wanner Furnace, Lyon county, -fiy." 
A hard, dark reddish-brown limonite, hard enough to scratch glass; 
very compact; in curved layers; exterior surface, reddish and yellow- 
ish ochveous; powder of a brownish-yellow ochre color. 

Specific gravity, ..---. 3.638 

Composition, dried at 212"* F. — 

Oxide of iron, - - - - 71.74 — 60.24 per cent, of Iran. 

Alumina, .... 1.40 

Phosphoric acid, - - - .96 

Potash, .42 

Soda, - - ... .44 

Combined water, - - - 9.34^ 

Silica and insoluble silicates, - 16.70 

Traces of oxide of manganese, 
magnesia and lime. 

100.00 
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The air-dried ore lost 0.7 per cent of moisture, when dried at 212*^ 

A very rich silicious iron ore; probably not as easily reduced as the 
softer and more porous ores. 

No. 143 — Limestone. Labeled '^Iron Ore, Backster's Bcmk, KeUy^a 
Furnace, Lyon county, Ky^'* 

A hard limonite. 

Specific gravity, 8.37 

Composition, dried at 212** F. — 

Oxide of iron, - - - 71.60 «= 60.07 per cent, of Iron, 

Alumina, - - . . 2.30 

Magnesia, - - - - .16 

Potash, .06 

Soda, .09 

Combined water, - - - 10.40 

Silica and insoluble silicates, - 16.40 

Loss, .11 

Traces of lime, oxide of manga- ^ 
nese, and phosphoric acid. 

100.00 

The air- dried ore lost 1.1 per cent of nmsture when dried at 212^ 

No. 144 — Limonite. Labeled ''Hydraied Brown Oxide of Iron, Alex- 
ander's , five .. iles from Paducah, BlandviUe road, McCracken coun- 
ty, Kyr 

A hard, fine granular limonite; portion of a large piece in curved 
layers; color, dark purplish-brown; exterior of layers bright ochreous. 

Specific gravity, 3.66 

Composition, dried at 212° F. — 

Oxide of iron, - - - 83.80 — 68.68 per cent, of Iron, 

Alumina, - - - - .60 

Oxide of manganese, - - .60 

Potash, .13 

Soda, a trace. 

Magnesia, a trace. 

Phosphoric acid, - - - 0.07 

Combined water, - - - 8.30 

Silica and insoluble silicates, - 6.60 Of which 6. Silica, 

100.00 
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MXTHLEMBUBO COUIHT. 

No. 145 — LiMONiTB. Labeled ^^Iron Ote^ Haws' ridge^ oneandiuhdlf 
miles from Greenville^ Mahlenhurg countyy Ky.^'^ 
A portion of a nodular mass, of a greyish-reddish-brown color; 
rough earthy fracture; adheres to the tongue. 

Specific gravity, 2.671 

CompositioD, dried at 212^ F. — 

Oxide of iron, - • - 48.70 mm 34.10 per cent of Iron. 



Alumina, 




• 2.70 


Lime. ... 




. .06 


Magnesia, 




- .68 


Phosphoric acid, 




. .31 


Oxide of manganese. 




- .08 


Potash, - 




- ,36 


Soda, 




. .12 


Combined water. 




. 11.20 


Silica and insoluble silicates. 


• 36.90 



100.00 

The air-dried ore lost 2.2 per cent, of mmsture^ when dried at 
212° F. 

No. 146 — LiMONiTB. Labeled '^JenJdm^ Ore Banky four mUes south- 
east of Old Fumacej MvMenburg county^ Ky^ 
A porous, yellowish-brown ore, with darker layers. Powder, yellow 
ochreous. 

Specific gravity, 2.83 

Composition dried at 212^ — 

Oxide of iron, .... 62.20 — 43.66 per cent of Iron. 

2.62 

.39 

.25 

1.30 

2.66 

.21 

.03 

11.60 



Alumina, - • . 

Lime, ... 

Magnesia, ... 
Brown oxide of manganese. 
Phosphoric acid. 
Potash, . - . - 
Soda, . • . • 
Combined water. 



Silica and insoluble silicates. 



19.30 



100.36 
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The air-dried ore lost .3 per cent of moisture^ when dried at 
212° F. 

Its considerable proportion of phosphoric acid injures the value of 
this ore. 

No. 147 — LiMONiTE. Labeled ^^Iron Ore, mtk Sandy incrustations j 
Kincheloe^s Bhffj Muhlenhurg county^ Ky. 

A hard, compact, concretionary limonite; specimen of a curved 
form, as though it is part of a large reniform nodule; the outside cov- 
ered with sand cemented with oxide of iron; interior of the curved 
mass with mamillary and conical projections, rising from a comparative- 
ly smooth surface; general color, dark reddish-brown; exterior sur- 
faces, reddish and yellowish ochreous. 

Speci6c gravity, 3.46 

Composition, dried at 212** F. — 

Oxide of iron, - - - 60.70 — 42.60 per cent, of Iron. 

Alumina, - - - - 1.87 

Magnesia, - - - . .20 

Lime, .44 

Oxide of manganese, - - .20 
Phosphoric acid, - . - .63 
Potash and soda, (not estimated.) 
Combined water, - - - 11 .00 
Silica and insoluUe silicates, - 25. 10 

100.14 

The air-dried ore lost 1.2 per cent of moisture, when dried at 
212° F. 

A pretty rich iron ore, notwithstanding the sand which is present 

No. 148 — ^Bituminous Carbonate of Iron. Labeled ^^Clay Ironstone, 
between Turner^ s and Buckner^s Old Iron Works, MMenburg county, 
Kyr 

A nodular mass, of a dark drab color; compact; hard; the exterior 
layers having an ochreous appearance. 
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Specific gravity, S.ll 

Composition, dried at 212'* F. — 

Carbonate of iron, - - 64.87) _^^^^ ^^^ ^^ j^^ 

Oxide of iron, - - - 4.39) ^ 

Carbonate of lime, - - - 3.68 

Carbonate of magnesia, - - 4.26 

Carbonate of manganese, - 1.09 

Phosphate of lime, ... 2.10 «i0.9S per cent, of phosphoric acid. 

Alumina, - - - - .67 

Potash, .23 

Soda, .28 

Bituminous matter, - - - 1 .40 

Silica and insoluble silicates, . 16.26 

Loss, .90 



100.00 

The air-dried powder lost 0.5 per cent, of moisture^ when dried at 
212°. 

This very complex ore would, very probably, smelt without the ad- 
dition of fluxing material; and if the consideiable proportion of phos- 
phoric acid present does not injure the quality of the metal, it will yield 
an iron adapted to the manufacture of steel. It hardly contains enough 
bituminous matter to entitle it to the name of Black Band Ore. 

No. 149 — ^Bituminous Carbonate of Iron. Labeled '^Black Bandy 
Williams^ Landing^ Muhknhurg county , Ky^ 
Ore of a slaty structure, with layers of dull black and dark drab- 
grey; pretty hard; earthy fracture; weathered portions ochreous; 
powder of dark olive-grey or mouse color. 

Specific gray it J, 8.19 

Composition, dried at 212^ F. — 

j- 32.52 per cent, of Iron, 



Carbonate of iron, - 


- 62.42] 


Oxide of iron, 


. 3.38) 


Carbonate of lime, - 


- 3.66 


Carbonate of magnesia, - 
Carbonate of manganese. 
Alumina, . - - 


- 7.41 

- 2.49 
. .96 


Phosphoric acid. 

Potash, - . - - 


.10 
.23 


Soda, . - - - 


.12 


Bituminous matter, - 


- 2.41 


Silica and insoluble silicates. 


- 16.27 


Water and loss, 


- 1.67 



100.00 



848 GHEBIICAL BBPOET OF GEOLOaiGAL BUBTSr. 

The air-dried powder lost 0.6 per cent, of moisture, when dried at 
212°. 

Like the precedjng, this would probably require no limestone or 
other fluxing material for smelting it; and containing less phosphoric 
acid it is probably a more valuable ore, although its proportion of metal- 
lic iron is a little less. Ores of this kind may be more economically 
worked than any others. 

No. 150 — ^Bituminous Carbonate of Iron. Lahded ^^^kdy Black 
Band Iron Ore, waiers of Battist creek, MvMenburg county, Ky.^^ 

. A hard slaty mineral, of a very dark grey color in the interior of 
the layers; exterior of ^ dark reddish-brown; powder, umber color. 

Specific gravity, 2.94 

Composition, dried at 218° F — 

Carbonate of iron, - - - 64.90) 33.54 ^nt. of Iron. 

Oxide of iron, - - - 7.41) ^ 

Carbonate of lime, . - - 3.25 

Carbonate of magnesia, - - 6.57 

Carbonate of manganese, - 1.18 

Alomina, - - - - .60 

Phosphoric acid, ... .S5 

Potash, .17 

Soda, .62 

Bituminous matter, - - - 7.87 

Silica and insoluble silicates, - 7.07 

Loss, .11 

100.00 

The air-dried powder lost 1. per cent, of moisture, when dried at 212^ 
This is also a very valuable ore, but in consequence of its small pro- 
portion of silica, may require the addition of silicious ore, or other, sili- 
cious material to flux it in the furnace. 

No. 151 — Bituminous Carbonate of Iron. Labeled ^^Black Band Iron 
Ore, Ford's WeU, Muhlenhurg county, Ky.'^ 
Nearly black, with strise of dark umber color; hard; compact; pow- 
der of an umber color. 
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Specific gravity, 2.924 

Composition, dried at 212° — 



Carbonate of iron, - 
Oxide of iron, - - - 
Carbonate of lime, - 
Carbonate of magnesia, - 
Carbonate of manganese, - 
Alumina, ... 

Phosphoric acid. 

Potash,) Not estimated. 

Soda, ) 

Bituminous matter, - - • 7.90 

SUica and insoluble silicates* - 5.95 

Water and loss, - - - 1.28 



* {• 36.80 per cent of Iron. 
1.15) 



2.45 

4.70 

1.03 

.70 

.38 



100.00 

The air-dried powder lost 1. per cent of maisturey when dried at 
212°. 

This ore very much resembles the next preceding; it contains a lit- 
tle less silicious matter than that 

No. 152 — ^Bituminous Carbonate of Iron. Labeled ''Grey Bandy 
{^productive iron ore?) Slate Bank between Tumer'^8 and Buckner^s 
Old Iron Works, MvMeriburg county, Ky.^' 

A hard, dark grey mineral, with darker horizontal striae; fine gran- 
ular; powder, mouse-grey color. 

Specific gravity, 3.218 

Composition, dried at 212**. — 

Carbonate of iron, - - - 54.32) gj ,^ ^^^^ ^^ j^^ 

Oxide of iron, - - - 6.75) ^ 

Carbonate of lime, - - - 3.87 

Carbonate of magnesia, - - 2.97 

Carbonate of manganese, - 2.68 

Alumina, . - . . .50 

Phosphoric acid, - - - .53 

Potash, - '- . - . .08 

Bituminous matter, - - - 4.44 

Silica and insoluble silicates, - 21.95 

Water and loss, - - - 1.91 

100.00 
The air-dried powder lost 1. per cent, of ^naisture, when dried at 
212^ 
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This would doubtless prove a profitable ore; it would require the ad- 
dition of a little limestone to flux it in the furnace. 

The comparison between the composition of these specimens and 
that of the black hand ores of Scotland, will be made in the tabular 
view to be given at the end of this report. 

No. 153 — Carbonate of Iron. Labeled '^Carbmaie of Iron^ from the 
Slate Ore BanJc^ between Turner^s and the Old Furnace^ Mufdenburg 
county^ Ky^ 
A pretty compact ore; dark grey in the interior, looking like a dark 

grey limestone; ochreous and reddish on the exterior; powder of a 

greyish-buff color. 

Specific gravity, 3.289 

Composition, dried at 212° F. — 

Carbonate of iron, - - - 62.69) ^ri «© *, e r 

^ . , . . ^. „A ^0-26 per cent of Iron. 

Oxide of iron, - - - 14.79) '^ 

Carbonate of lime, - - - 2.67 

Carbonate of magnesia, - - 4.69 

Carbonate of manganese, - 1.42 

Alumina, - - - - 1.87 

Phosphoric acid, a trace. 

Potash, - - - - .23 

Soda, .12 

Silica and insoluble silicates, - 8.19 

Water, bituminous matter, and 

loss 3.43 



100.00 

The air-dried powder lost 0.8 per cent of moisture^ when dried at 
212^ 

A very good ore which could probably be smelted without any ad- 
dition of lime. 

No. 154 — BnuMiNOus Carbonate of Ltme. Labeled ''Black Band Iron 
Ore^ one and a half miles northwest of Greenville^ Muhlenbura county^ 
Kyr 
A dark colored, hard rock, with an even earthy fiacture; weathered 

surfaces drab colored. 
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SpeciBc gravity, 2.62 

Composition, dried at 212** F. — 

Carbonate of lime, . - . 85.00 

Carbonate of magnesia, - - 1.15 

Alumina and oxide of iron, - 1.57 
Oxide of manganese, a trace, 

Phosphoric acid, - - - .35 

Potash, ... - .38 

Bituminous matter, - - 3.14 

Silica and insoluble silicates, - 7.95 

Loss, .46 

100.00 

The dried powder lost 0.6 per cent, of moisturey when dried at 
212° F. 

The specific gravity of this rock is much lower than that of the 
black band, biit its general appearance is very deceptive. 

No. 156 — Soil. Labeled ^^Soil from the Cod region^ north slope of 
kiU in the north part o/ MufiJenhurg county j KyP 

The dry soil is of a light Scotch snufF color; washed carefully with 
water it left about 70. per cent, of very fine sand of a dirty buff color, 
containing a few minute quartz crystals, and some rounded particles 
of hyaline and milky quartz, and of a ferruginous mineral. 

One thousand grains digested with water containing carbonic acid, 
yielded more than six grains of solid extract, out of which the organic 
matter was burnt, giving a strong ammoniacal or urinous odor, leaving, 
the residuum still black firom the presence of oxide of manganese. 
The composition of this extract is as follows: 

Organic and volatile matters, 1.57 

Carbonate of lime, 4.13 

Magnesia, .46 

Oxide of manganese, .83 

Oxide of iron, .- .08 

Potash, .54 

Soda, .12 

Silica, .05 

Phosphoric acid, (not estimated.) 

The aL^dried soil l#st 2.85 per cent of mmUure^ when dried at 
850° 
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The composition^ dried at this temperature is as follows: 

Organic and volatile matters, 6.80 

Oxide of iron and alumina, 6.06 

Phosphate of lime, - • .08 

Oxide of manganese, - .31 

Magnesia, -- .64 

Carbonate of lime, -- 1.07 

Potash, - - .19 

Soda, .03 

Silica and insoluble silicates, 86.64 

Loss, .29 

100.00 
Not very rich in phosphates, nor in alnmina and oxide of iron. 

No. 156 — Coal. Labekd ''{McLean^ Airdrie Coalf belouf ike day 
parting J six and three-twelfth feet IMcky Muhleriburg county <^ KyP 
A pare, soft and friable coal, of a shining pitch-black appearance; 
fibrous coal between the layers; no appearance of pyrites or other 
impurities; fragments heated over the spirit-lamp, softened, swelled up 
and agglutinated into a light cellular coke; probably a good coking 
coal. 

Specific gravity, 1.221 

Composition, dried at the ordinary temperature — 



Volatile combustible matters, - 45.1 
Carbon in the coke, - - - 48 J 
Ashes, (reddish-grey,) - - 3. 



Carbon in the coke, - - - 48.60) ^^^^^ .... 61.60 



100.00 100.00 

Composition, dried at 212® F. — 

Volatile combustible matters, .... 46.749 

Carbon in the coke, 50.052 

Ashes, 3.199 

100.000 
The per centage of sulphur is, - - - 1 .35 

The ashes contained no marked amount of sulphate of lime. 

No. 157 — Coal. Labeled '^Ead^s Coal^ two miles and a half southr 
west of Greenville^ Muhkniurg county^ Ky^'* 
A soft, pure pitch-black coal, with fibrous coal, exhibiting vegetable 
impressions, between the layers; no appearance of pyrites or other im- 
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pureties, heated over the spirit-lamp, it softened and swelled up a good 

deal, and left a light coke; probably a good coking coal. 

Specific gravity, 1.260 

Composition, dned at the ordiLary temperature — 

Moisture, - - . - 2.80) Total rolatilo matters. - 40.40 
Volatile combustible matters, - 37.60) 

Carbon in the coke, . - ' ^^'^l Coke. • - . .69.60 
Ashe^, (purplish,) - - • S.50) 

Composition, dried at 212^— 
Volatile combustible matters. 
Carbon in the coke, - 
Ashes, . . . • 



100.00 



100.00 



38.684 

67.716 

3.600 

100.000 
The per eentage of sulphur is, ... .664 

No appreciable amount of sulphate of lime in the ashes. 

No. 158— -Coal. Labeled ^'Clark's Coaly Pond rivefy on Princeton and 
Greenville roady Mahlenburg county^ Ky.^^ 
A very friable, dull looking coal; not soiling the fingers; breaking 
into small Iragments; heated over the spirit-lamp it burnt only for a 
short time with a flame; did not soften nor swell up; and the residuum 
burnt on the hot iron, after removal from the lamp, like rotten wood. 

Specific grarity, •••...- 1.348 
Composition, dried at the ordinary temperature- 
Moisture, .... 8.70) 
Vol aUle combustible matters, - 24.60) 

Carbon in the fixed residuum, - 69.20) p.^^^ ^^ ^ ^ ^^^^ 

7.60) 



H Total volatile matters. 



33.30 



Ashes, (nearly white,) 



Composition, dried at 212'' F.— 
Volatile combustible matters. 
Carbon in the fixed residue. 
Ashes, .... 



100.00 



100.00 



The per eentage of iulphut is, 
45 



26.944 

64.840 

8.216 

100.00 
.660 
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OWSLEY COUNTY. 

No. 159— Coal. Lahded ''Todd ^ CrittenderCs Cody from Hie Three 
Forks of the Kentucky river^ Owsley county y Ky^ 
A good speciinen of Kentucky river coal; of a pitch-l^k color, 
and coDsideiable lustre; fibrous coal, with vegetable impiessions be- 
tween the layers; over the spirit-lamp it swells up somewhat, but does 
not agglutinate as much as the Pittsburg coal; a somewhat dry bitunii- 
nous coal, or soft variety of splint coal. 

Specific gravity, 1.296 

Composition, dried at the ordinary temperatu 



i^?T' u Vv, ■ »' ' ,J"2l Total yolataematten. - 36.80 
volatile combustible matters, - 33.16) 

Carbon in the coke, - - - 67.10) q , ... 6S 20 

Ashes, (nearly white,) - - 6.43) 

100.00 100.00 

Composition, dried at 212^ F. — 

Volatile combustible matters, .... 34.676 

Carbon in the coke, 68.766 

Ashes, 6.660 



100.000 
The per centage of wl^Kur is, - - - • .337 

From want of sufBcient time, this was tiie only one of the Ken- 
tucky coals which was submitted to ultimate or elementary ftnalysis. 
Burnt in the usual way, in the combustion tube with fused chromate of 
lead, there were obtained from 5 grains, 12.85 of carbonic acidj and 
2.48 of water. Deducting the sulphur and ashes, as stated above, the 
statement of the ultimate composition of this coal is as follows: 
Ultimate analysis, dried at 212°, average of six operations — 

A — Calculated with the ashes: B — Calculated without the ashes: 

Carbon, - - - - 69.160 Carbon, .... 74.094 
Hydrogen, - - - 6.360 Hydrogen, - - - 6.742 

Oxygen, nitrogen, and loss, 18.483 Oxygen, nitrogen, and loss, 19.802 
Sulphur, ... - .337 Sulphur, .... .362 

Ashes, ... - 6.660 



100.000 100.000 

No. 160 — Coal. Laheled ''Ccmnel Cod from Haddocks MinCy between 
South and Middle Forks of Kentucky rivery Owsley county^ Ky^ 
A very tough, pitch-black coal; fracture large conchoidal; not soil- 
ing the fingers; powder nearly black, with a very slight brownish 
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• 

tinge, like lamp-black; h^ted over the spirit-lamp, swelled a little and 
became somewhat porous; burning with a very large clear flame; but 
did not soften as much as the preceding specimen ;^ burns od ihe open 
fire without coking; gives out a great deal q{ flame. 

Specifie gravity, 1.211 

Composition, dried at the ordinary temperatar 



**''"^""' ■ - - -liyToUdydame matter.. • 60.00 

18.90} 



Volatile combustible matter^ • 48.1 
Carbon in the coke, - - - 47.00) q. 
Ashes, (bufif colored,) - • 5.00) ' 



- 50.QQ 



100.00 100.00 

Composition* dried at 212^ F.— 

Tolatile combustible matters, .... 49.444 

Carbon in the coke, 47.523 

Ashes, 8.0S3 



100.000 
The per centage of itiiphur is only„ ... 0.241 

The ashes contain about 0.23& per cent of suiphaie of lime. 

One of the best specimens of cannel coal We hope to be able at 
a futui*e time to examine these coals more thoroughly, as well as to 
pass in review the rich variety of coals to be found in 1^ eastern coal 
fiddsof Kentucky. 

SIMPSON CODOTY. 

JTq. 1^1 — Soil. Leaded ^8oilj north part of Simpson county, Ky., 
three-quarters of a mile from the Warren county lineJ^^ 

The dry soil is of a snuff color, with a tinge of reddish or lilac; 
rather darker colored than usual. 

Washed with water, about 25. per oent of fine sand was obtained, 
the grains of which, under the lens, appeared rounded ; etnia^ peliudd, 
others y ellow> red and brown. 

One thousand grsuns digested in water Oftntajfting .CMbfiftift m^ gave 
up nearly 3. grains of scMd'exhwiy dried at 212^. 

This treated with pure water left rather fnore than one-half its weight 
of. insoluble mailer j which had been dissolved by the carbopic acid; 
hwdng the following compoaitiou, vi^.: 
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< 

Silica, 0.1S0 

Carbon Ate of lime, ...... ,377 

Carbonate of magnesia, • • • - • .916 

Carbonate of manganese, .025 

Sulphate of lime, .010 

Alumina, oxide of iron, and a trace of phosphate, • .027 mm 1.475 

The portion dissolved by the water was dried and the 

Organic and volatile matters, removed by heat, 

weighed, 0.780 

The residue contained, 

Carbonate of lime, ,257 

Carbonate of magnesia, • - - - - .132 

Potash, .064 

Soda, .037 — 1.270 

Alumina and oxide of manganese, traces. 

The air-dried soil lost 2.8 per cent, of maistvrej when dried at 
820^ 

The composition of the soil is as follows, dried at 320^: 

Organic and volatile matters, 5.100 

Carbonate of lime, .•.---... ,194 

Carbonate of magnesia, * .307 

Carbonate of manganese, .-.---. ,235 

Alumina, oxide of iron, and trace of phosphates, ... 6.510 

Potash, .131 

Soda, .070 

Silica and insoluble silicates, -...•.. 87.470 

100.017 

TODD COUNTY. 

No. 162 — Sub-soil. Labeled ^^Bed Clay Subsoil^ Todd counff/j Ft/.; 
the same prevalent throvgh a large district of tlic sub^carhoniferoits 
limestone Jforviation. How much oxide of ironV^ 
Color, dull reddish-yellow. The composition is as follows : 

Organic and volatile matters, 4.10 

Oxide of iron, alumina, and trace of phosphatesj • • 5.80 

Carbonate of lime, - - - - • •- - 1.42 

Carbonate of magnesia, .24 

Potash, .11 

Soda, .03 

Klica and insoluble ailioaftea, ^ - - • • • 88.30 

loaoa 
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The air-dried soil lost 2. per cent of moisture^ when dried at 
212° 

No. 163 — Soil. Labekd^^Soilymth admixture of suh-saily taken oppo- 
site a large plantation amongst oak timhery about 2 miles from the 
crossing of the Elk fork of Red River j between Haydensville and 
ffollingsworth Mill, Toddcountt/jKyy 

Dry soil of a greyish-brown color, with a tiDge of red. Washed 
with water it left only very fine sand. One thousand grains digested 
in water containing carbonic acid as before described, yielded 1.093 
grs. of solid extract^ dried at 212°. This, treated with pure water, left 
of insoluble mattery which had been dissolved by the carbonic acid, the 
following ingredients: 

Silica, 0.160 

Carbonate of lime, .257 

Carbonate of maornesia, .151 

Carbonate of manganese, .341 

Alumina, oxide of iron, and trace of phosphates, • .037 

Sulphate of lime and loss, .167 -« 1.113 

The soluble portion, ignited in a platinum capsule, lost of. 

Organic and volatile matters, 0.280 

And the fixed residue consisted of. 

Carbonate of lime, .037 

Carbonate of magnesia, .007 

Potash, .067 

Soda, .033 

Alumina, oxide of iron, trace of phosphates, and loss, .156 — 680 

The air-dried soil lost 2*8 per cent of moisture^ when diied at 
212°. 

Its composition is as follows: 

Organic and volatile matters, 4.180 

Carbonate of lime, .194 

Carbonate of magnesia, • .475 

Carbonate of manganese, .114 

Alumina, oxide of iron, and traca of phosphatesi ... 6.830 

Potash, .178 

Soda, . • . .095 

Silica and insoluble silicates, ••«•.. 87.830 

Sulphate of lime and loss, .104 

1004)0 
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f BIM^BLE COUKTr. 



No. 164 — ^LiMBBTONE. Labeled ^^MarbUy Com Creekj on (he Ohio river 
opposite to Marble JSiUy the quarry of Conchitie Marble of Messrs.. 
Wm. W. Dean and Co., in Jefferson county ^ Indiana, thirty miles above 
Louisville ; supposed to be of the scpne kind. Quarry qf Dr. Hop* 



son. 



This rock is of a warm, or drab-grey color, presentiDg d^ granular 
Qrystalline stxucture, contaiqipg many ^agments of shells, especially 
qf Murckisoma beUidncta; and very small portions of coral — ^probably 
Chaetetes lycoperdon — cemented by pure minute crystals of calcareous 
spar, which form the principal mass of the rock. Some of the frag- 
ments of fossils have a pink color; the cavities of some of the shells 
are filled with beautifully clear, colorless calcareous spar; in others the 
spar filling them is colored of a pinkishrbrown, or flesh color by oxide 
or carbonate of iron; which appears occasionally in the stone in small 
spots and patches. On one of the specimens th^e is the fiiagment of 
a bi-valve shell, and in another two portions of OrthooeiSB. The 
weathered surfaces are remarkably eveu, aud free from fissures, and 
indicate great durability. A piece of the rock, rubbed down with 
sand, &c., received a very good polish; a few fine cracks only traverse 
the surface, in appearance like the sutures on a skull, which doubtless 
are the results of the long exposure to the atmospheric iniuenees of 
this outside portion of the bed, and will not, probably, be found in the 
interior of the stratum, where moisture and a uniform temperature 
have been preserved* 

Compared with two slabs of the Conohitic martlet from the quarry 
of the Messrs. Deans, at the marble-yard of Mr. Pruden, of this city, 
it was found, by all appearances, to be identical- (The face of one of 
tb€!se slabs, however, which seemed to be Qourse g]:ainedf was studded 
with branching specimens of the Chaetetes lycoperdQUr) 

Specific gravity of this marble was found to be 2.704; tbak^ef the 
Dean's as reported by Dr. Owen, 2.683. 

A fragment of an irregular tetrahedral form, weigbiing 314.8 grains, 
(nearly 20.38 grammes,) was allowed to remain in water for about an 
hour, when having been wiped dry with blotting paper, and weighed, 
it was found to have gained, by imbition of water, 1.5 grains,«ffi0.47 per 
Q/^^ At the end of an hours exposure, in a dry roomy at the temper- 
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ature of TLS"" F., it had lost one-third of this water; next morning it 

retained only 0.1 grains of the water. 

Its composition was found to be as follows, viz: (For oomparison, 

the results of the analyses of two varieties of Dean's ConcMtic marble^ 

by Dn D. D. Owen, are placed in adjoining columns.) 

Dean's marble, two va- 
rietiee. 

Carbonate of lime, 96.08 89.68 81.60 

Carbonate of magnesia» • . • . .74 3.80 10.50 

Carbonate of iron, 1.09 2.30 6.28 

Phosphate of lime, 1.19 .85 .90 

Alumina, - ,16 1.00 .52 

Insoluble earthy matter, (silica, dbc.,) - .66 2.00 .20 

Moisture, .06 .10 .10 

Oxide of manganese, - - - - a trace, a trace, a trace. 
Loss, .07 .27 .90 

100.00 100.00 100.00 

It would appear from the above comparison of the composition of 
this specimen, with that of those analyzed by Dr. Owen, from the In- 
diana quarry, that this is even purer than those. It has also a slight- 
ly higher specific gravity. There can be no doubt that it will prove 
an equally good and handsome building material. 

The following remarks by Dr. Owen, on the Gonchitic marble of In- 
diana, will doubtless apply with a perfect fitness to this marble also: 
'fEaking into consideration the properties and chemical composition of 
the rock of Marble Hill, as ascertained by the preceding investigations, 
and a careful inspection of the quarries, as well as the rock in its na- 
tural position along the face of the bluff, I have no hesitation in pro- 
nouncing it the best and most beautiful material for constructions and 
ornamental purposes that has come within my notice from any western 
locality." (A Geological report on the Marble Hall Quarry, &c., &c., 
by David Dale Owen, M. D., 1853.) 

Whether the more recent geological explcnations in Kentucky, of 
its worthy Principal Oec^osist, ^1 enable hftn to modify his opin- 
ion, in the above relation, will be seen in his forthcoming report on the 
geologyljof this State. 
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TRIQG COUNTY. 

No. 165 — Soil. Labeled "/Slw7, for seven inches^ in cherty bed of sub- 
carboniferous limestone system^ Barren oak Umdj four miles south of 
Cadizj Trigg county^ KyP 

Color of the dried soil, dark greyish-buff; washed with water it left 
a large proportion of very fine sand of a dirty buff color. 

One thousand grains of the air-dried soil digested, as before describ- 
ed, in water containing carbonic acid, yielded rather more than one 
grain of solid eztrady dried at 212^ This, treated with water, left of 
insoluble matters which had been dissolved by the cai-bonic acid, as fol- 
lows: 

Silica, 0.147 

Carbonate of lime, a trace. 

Carbonate of magnesia, .195 

Carbonate of manganese, ..... .064 

Alamina, oxide of iron, and a trace of phosphates, .017 i-» .413 

The soluble portion dried and ignited, lost of 

Organic and volatile matters, - - - - 0.400 

The fixed residue consisted of — 

Carbonate of lime, ----.. ,047 

Carbonate of magnesia, ..... .069 

Carbonate of manganese, ..... .022 

Alumina, oxide of iron, and a trace of phosphates, • .017 

Potash and soda, .031 

Loss, .044 — .630 

The air-dried soil lost 1.74 per cent of moisture^ when dried at 
300^. 

Its composition is as follows : 

Organic and volatile matters, 3.28 

Carbonate of lime, .034 

Carbonate of magnesia, .195 

Carbonate of manganese, - .195 

Alumina, oxide of iron, and trace of phos'^ates, « - - 3.690 

Potash, .096 

Soda. .022 

Silica and insoluble silicates, 92.310 

Loss, .173 

100.00 
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UNION COUNTY. 

No. 166 — Coal. Labeled '^Coal from Casetfs Mine, near Casey villey 

Union county^ Ky.^^ 
A pure looking, glossy black, soft bituminous coaJ, of a lamellar struc- 
ture; no appearance of pyrites or other impurities. Heated over the 
spirit-lamp it softened and swelled up very much, and agglutinated 
into a light spongy coke. Seems a good coking coal. 

Specific gravity, 1.312 

Composition, dried at SIS'" F. — 

Yolatile combustible matters, - 40.70 

Carbon in the coke, - - - 62.30J ^^^^ .... 59.30 

Ashes, (purplish-grey,) - - 7.00) 

100.00 
The per centage of sulphur is, - - - - 0.88 

The air-dried coal lost only 0.4 per cent of moisturey when dried at 
212°. 

No. 167 — Fire Clay. Labeled ^^ Fire-day from Casey's Mines, 

Union couvtyj Ky.^' 

A soft clay-stone, or indurated clay; what is sometimes called "horse- 
back" by the coal-diggers; irregularly lamellar, of a dark grey color, 
with some black vegetable impressions; exhibits a few minute scales 
of mica. 

Composition, dried at 212® — 

Silica, 73 00 

Alumina, 17.60 

Oxide of iron, 3.00 

Carbonate of lime, .60 

Potash and soda, .10 

Water, organic matter and loss, ------ 6.70 

100.00 
A very good fire-clay. 

WABBEN COUNTY. 

No. 168— Soil. Labeled ^^Soil west part of Warren county , Ky.^' 
Dry soil of a dirty powdered cinnamon color; ooutained a few frag- 
ments of radiated and milky quartz, (too largo to go through the seive 
of 256 apertures to square inch.) By washing with water obtained 
about 60. per cent of very fine sand, of a cinnamon color, containing 
46 
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a few small scales of mica. One thousand grains of the air-dried soil, 
digested in water containing carbonic acid, as already described, yield- 
ed a little more than one grain of solid extract^ dried at 212^. This, 
treated with pure water, left of insoluble matter ^ which had been dis- 
solved by the carbonic acid, rather more than half a giain; having the 
following composition, viz : 

SJica, 0.170 

Carbonate of lime, .137 

Carbonate of magnesia, - - - - - .131 

Alumina, oxide of iron, and a trace of pbospliateSy • .067 

Sulphate of lime, .010 0.616 

The soluble matter^ dried and ignited in a platinum capsule lost of 

Organic and volatile matters, - - - - . - 0.300 
And the fixed residue contained 

Carbonate of lime, .077 

Carbonate of magnesia, .097 

Potash, .038 

Soda, .021 

Alumina, <kc., a trace. .633 

In all, 1.048 

The air-dried soil lost 2*18 per cent of moisture, when dried at 
212° 

Its composition is as follows: 

Organic and volatile matters, - - . • • . 2.900 

Carbonate of lime, .q94 

Carbonate of magnesia, ,350 

Carbonate of manganese, - .054 

Phosphate of lime, ,22 1 

Alumina and oxide of iron, 6.129 

Potash, .150 

Soda, .043 

Silica and insoluble silicates, 90.990 

Sulphate of lime and loss, .069 

100.000 

It would be improved by a larger proportion of alumina and oxide 
of iron, which would increase its power of absorbing and retaining the 
products of animal and vegetable decomposition, gases and vapois. 
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PITTSBURG COAL. 

For the purposes of comparison with the coals of Kentucky, a spe* 
cimen of this coal was submitted to examination. 

No. 169 — Coal. Labeled ^'Pittsburg Cocd^'' sent to tjie from Louis- 
ville some years since^ and kept in a dry place^ {in my cabinet^) ever 
since. 
A pure looking coal of a piteh-black color and considerable lustre. 

Heated over the spirit-lamp it softened and swelled up very much, and 

agglutinated into a very light coke. 

Speci 6c gravity, 1.291 

Composition, dried at the ordinary temperature — 

**'>'^*"'-^' .... 200) Y^j^j^^j^jjj^^ jjj^jj 

.70) 



Volatile combustible matters, • 29 
Carbon in the coke, ... 65.30) ^. 
Ashes, (yellowish-grey,) - - 3.00) 



68.30 



100.00 100.00 

Composition, dried at 212'' F. — 

Volatile combustible matters, - - - . 30.003 

Carbon in the coke, 66.636 

Ashes, 3.061 



100.000 

The per centage of sulphur is only 0.055 in the specimen examined, 
which is probably a selected specimen. 
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IRON ORES— Coutinued. 
(b.) Carbonates of Iron 
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Those which coatain a notable proportion of bituminous matters are 
such as have received the name of Black Band Iron Ores, in Scotland, 
England and Wales. 

For the purposes of comparison I hive added to the table two analy- 
ses of one of the best of the European Black Band Ores, viz: 

a. Oal/ed ^'Miishefft Black Bandy'^ from its discoverer; from near 

Airdrie ; analyzed by Dr. Colquohoun. 

b. Same ore analyzed by Dr. Thompson. 

In dift'erent specimens of this variety of ore, as analyzed by Dr. Col- 
quohoun, bituminous matters were found in proportions from l.SGto 
17.38 percent. 

Alumina, from l.toS. per cent. 

Silica, from 1.4 to 19.9 per cent. 

Iron, from 25. to 40. per ceBt. 

Results which agree very well with those above shown in relation to 
the Kentucky ores. 
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III. IRON FURNACE SLAGS. 
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V. LIMESTONES. 
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Remarks. No. 21 was sent as a hydraulic limestone. It contains 
much less than the quantity of silica and alumina usually present in 
good water limes. K it is found by experience to fonn a good water 
cement, its hydravlic character must be mainly due to the magnesia 
which it contains in large quantity. 

No. 22, which was supposed to be an iron-orej deserves trial as a 
water lime. 

Nos 132, 133, and 14, resemble very much the Black Band 
iron-ores; but the small proportion of iron which they contain renders 
them of no value in this relation, especially as they generally contain 
injurious quantities of phosphate of lime, which will prevent their use 
as fluxes for the richer ores. 
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Remarks. For comparison, the composition of four foreign days 
is given above. 

a. From the white bed, plastic clay formation, used in pottery, nea: 
Famham. Analyzed by Mr. Way. 

b. Best Stourbridge fire-clay. 

c. Berlin porcelain ware, (burnt?) 

d. Superior porcelain day. 
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VII. SOILS. 
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SUPPLEMENT TO FAYETTE COUNTY, KENTUCKY. 



MINERAL WATERS. 

In the summer, 1852, Mr. John S. Wilson, boring for water in the 
tsellar of his store, on Cheapside, Lexington, (opposite the conrt^hoose,) 
obtained a pretty strong saline chafybeate water — a kind of mineral 
water which is somewhat rare in our blue limestone (lower sUurian,) 
formation. 

This water first appeared forty feet below the level of the street^ 
after boring through twenty-dx and a half feet of solid limestone oon* 
taining hard masses of pyrites. 

The water effervesces slightly; has a marked saline and chalybeate 
taste, and speedily deposits a red ochreons sediment when allowed to 
stand exposed to the atmosphere. It has been much anployed, since 
its discovery^ as a remedial agent Its strength is toand to vary at 
different times — ^being often greater just before a rain. It appears to 
have become slightly weaker, but has not materially altered since it was 
first obtained. 

An average proportion of its saline contents was obtained by slow- 
ly evaporating, in a beaker glass, on the water bath, two hundred and 
forty ounces Troy, supplied to the glass as the water evaporated during 
the course of nine months. 

The proportion of free carbonic addy as ascertained by a separate 
process, in which it was precipitated by ammoniated chloride of barium, 
is as follows: 
Free carbonic acid, - - - - in 20 fts Troy, in 1 ft Troy. 
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Chloride of sodium. 
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The mineral waters usually found in this formation contain sulphur- 
etted hydrogen, with chloride of sodium, &c., &c., as exemplified in the 
composition of the celebrated Blue Lick water. 

The waters of almost every deep bored well in this neighborhood 
exhibit more or less evidences of the presence of the saline and gas- 
eous ingredients which characterize the Blue Lick water; some in so 
small amount as to have a mere'^tiace of sulphuretted hydrogen, others 
so strongly as to entitle them to be classed as mineral waters. In some 
the common salt predominates, and sulphuretted hydrogen is almost 
entirely absent; all bearing evidence to the sub-maiine origin of our 
limestone strata. The full examination of tho various mineral waters 
of this and the other formations must be reserved for future investi- 
gations. 
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APPENDIX TO THE CHEMICAL REPORT OF THE GEO- 
LOGICAL SURVEY. 



Most of the time allotted to this part of the survey having been de- 
voted to the laboratory work, less in space is given to theoretical views 
and general applications than perhaps would have been satisfactory to 
some of the readers of the report. The writer was, however, impress- 
ed with the importance of the fact that the careful ascertainment of 
truth should be the basis of all reasoning, and that^ especially in the 
study of natural objects and processes, nothing can supercede, in the 
commencement, the patient labor of observation and experiment; that, 
moreover, when the composition of our Kentucky ores, soils, and min- 
erals in general is once accurately established, their applications to our 
wants and uses would be obvious to all well informed persons. He has 
therefore consumed the time mainly in the analyses, and made up his 
report principally of their results. 

It would have been easy to have filled many pages of the report 
with generd comideralions, applications^ or theoretical views in regard to 
the soils and minerals of our State, in relation to the cultivation of the 
soil, the manufacture of iron, or to other manufactures in which they 
are employed; to have made the report an elementary work on agricul- 
ture and the mechanical arts; but there are many good works, easily ac- 
cessible to persons interested in these pursuits, in which these matters 
are fully developed; and the writer has thought it to be his first duty, 
at this stage of the business, to endeavor to make out the composition 
of as many of the soils and minerals of Kentucky as would be possi- 
ble in the time which he had at his disposal, leaving for the future the 
general considerations and applications which might naturally present 
themselves. 

The study of the science of agriculture is becoming more and more 
important as the good lands of our country become gradually deteriorat- 
ed by a thrifUess husbandry, or as the poorer lands are brought into 
cultivation. Whilst the country is new, and the soil so rich that suc- 
cessive cropping forja number of years causes no very sensible diminu- 
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tion of its products^ it cannot he expected that the fermer will care 
much or know much of those essential elements, resident in the soil, 
without which no plant can grow or mature its seed; but the time will 
inevitably come when this subject will be forced upon the attention of 
the agriculturist and the political economist, and the study of the science 
of the cultivation of the soil will become a first necessity. 

It is the part of a wise and provident man, or nation, to look at 
and provide for future contingencies, and it is not too soon now 
to begin the work of the ascertainment and diffusion of this kind of 
knowledge. Already some of our richest soil, in the blue-grass 
region, shows, by chemical analysis, evident signs of partial loss of 
the indispensable ingredients of its fertility; as may be seen by com- 
paring the analysis of No. 27 with that of No. 28 ; the one virgin 
blue limestone soil from Fayette county, Kentucky; the other, soil 
firom the same tract, taken from a spot in close proximity, which has 
been for many years in cultivation, (see also page 100 of Dr. Owen's 
general report;) and there can be no doubt that similar comparative 
examinations, of the uncultivated and long cultivated soils from other 
districts, would show precisely analagous results. 

The idea that the soil is inexhaustible — a bank on which we may 
draw forever without precaution — ^is held at present by very few, theoret- 
ically, although practically the great majority of our farmers seem to 
entertain it, and act upon it without scruple. The positive facts, which 
have been ascertained by chemicd analysis, in relation to the elements 
of plants and of organic beings generally, are gradually becoming 
known to the masses, and by the improvement of the common edu- 
cation of the people, we may hope that this knowledge, so important 
to agriculture and the arts in general, will be more widely diffused. 

It is demonstrated, by general experience in the laboratory, that 
no vegetable, the most minute, can grow, no microscopic vegetable 
cell, in short., can be formed without the assistance of certain mineral 
substances, always to be found in fertile soils ; and that whilst the 
greatest proportion of the weight of vegetable and other organic 
bodies, composed of carbon, hydrogen, nitrogen and oxygen, may be 
derived from the gases of the atmosphere and from water, the fixed 
maierials, always found in their ashes, drawn from the soil by the 
living plant, are equally essential to vegetable growth. In the absence 
of these, whatever may be the abundance of the atmospheric elements. 
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vegetable developement wonld be impossiUe; even the absence of one 
or more of them would prove an insuperable obstacle to growth. 

As the atmospheric elements are everywhere abundant^ these fixed 
dementSy existii^ in the soil and in the surface water, axe more es* 
pecially worthy of the attention of agriculturists in all parts of the 
world. It was the removal of t^ese, or of some of them, by succes- 
sive exhausting crops of tobacco, com, &c., which caused the reduction 
of much of the soil of Virginia from a state of high fertility to one 
of almost hopeless sterility; as, on another continent, the constant ex- 
portation of grain has rendered worthless countries which formerly 
were the granaries of Europe; a spendthrift system which, if long 
oontinued, will, in the course of time, bring even the rich prairies of 
the West to the condition of sun-burnt deserts. 

In order justiy to appreciate the value of the mineral ingredients 
of v^etables, the reader, having acquired some knowledge of elemen- 
tiu*y chemistry, may consult some of the recent valuable publications 
on the chemistry of agriculture; none, perhaps, would be more satiBr 
fitctory than the ^^Lectures on the AppUcaUona of Chemistry and Geoh 
ogy to Agriculture. By Jas. F. Johnston;" re-published in this country 
by Wiley and Putnam ; and there are other good works on these sub- 
jects, of more recent publication, easily accessible. 

The examination, by chemical analysis, of the ashes of plants in 
which these mineral ingredients are always found in their natural pro- 
portions, enables us to appreciate fully their value in the economy of 
organic nature. In no plant or part of vegetable tissue are they ab- 
sent Usually all present in every plant, they vary in their relative 
proportions in different vegetables, and even in different parts of the 
same vegetable — some plants requiring' for their healthy growth more 
potash, some more soda, lime, oxide of iron, silica, or phosphates than 
others. A soil which contains them all in sufficient abundance is a fer- 
tile soil; and one from which they are entirely absent is hopelessly 
sterile until they are supplied. 

These important demmts of vegetable nourishment are potash, soda, 
lime, magnesia, oxide of iron, oxide of manganese, phosphorus or 
phosphoric acid, sulphur or sulphuric acid, chlorine, silica, and a few 
others found in minuter proportion. These exist in various states of 
oomfaination in the fertile sdl, and in relatively small proportion, ex- 
cept the alica, in purtioular, whush fimns the greatest weight of all 
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soils, bat in the insoluble state of sand, in varioas degrees of fineness. 
They are all dissolved, in notable quantity, by the water which falls 
from the atmosphere, principally by the aid of the carbonic acid which it 
always contains, and partly by the organic acids resulting from the de- 
composition of animal and vegetable substances in the soil. The opera- 
tion employed in the analyses of the soils, given in the present report, 
by digesting them in water containing carbonic acid, always showed 
the solution of a considerable quantity of these nutritious mineral in- 
gredients, and exemplified the mode in which these substances, gener- 
ally little soluble in pure water, are naturally dissolved and made 
available for vegetable nourishment 

To give an idea of the quantity of these substances removed from 
the land in the usual course of cropping^ the following table is append* 
ed. It has been collated from the second volume of Dr. Emmon^ 
Agriculture of New Yorkj prepared and published at the expense of 
that State, as a part of the great work^ ^^on the Natural Hiaiory of 
New York:' 
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TECHNICAL TERMS. 



Complaints are sometimes made, by practical farmers, that the re- 
ports of agricultural chemists, and works on agricultural chemistry 
are too technical for their comprehensions. The use of technical or 
scientific terms is deprecated, even by some well educated persons, as 
tending to darken the subject. A little reflection, however, will enable 
them to see that they are just as indispensable as the different names 
used to designate different persons, and that instead of obscuring they 
render the language lucid and definite; and for this purpose, as well 
as to designate substances and properties which are not usually men- 
tioned in common parlance^ they are necessarily employed. In the 
present age of scientific advancement and application it should be 
part of every system of common education to give a knowledge of the 
general principles and ordinary terms of modern science, and especial- 
ly those of natural science; and when our educational systems are bet- 
ter adapted to tlie progress of science and improvement, these terms 
will be no more difficult to the educated man thau the names in the 
Heathen Mythology are to the classical scholar. 

In the present report it is believed that no terms are used which are 
not defined in Webster's folio or octavo dictionary. 



RE-EXAMINATION OF THE SOILS FOR PHOSPHORIC 

ACID. 



The correct estimation of minute quantities of phosphoric acid in 
complex mixtures, especially when, as in soils, it is associated with 
lime, magnesia, oxide of iron, and alumina, is a matter of considerable 
difficulty. The various processes which have been hitherto proposed 
are generally either inaccurate or exceedingly tedious; hence perhaps 
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the reason why, in soil analyses, the phosphates are not as frequently 
estimated as their very great importance to agriculture renders desira- 
ble. 

Having procured some molybdafce of ammonia, and repeated the 
process of Sonnenschein for the estimation of phosphoric acid by means 
of this re-agent, the writer was convinced that this is at once the 
easiest, most generally applicable, and most reliable, with certain pro- 
cautions, of all the methods for the estimation of this acid. He has, 
therefore, while this report was going through the press, submitted all 
the soils described in it to a new examination by this process. The 
results are as follows : 

Per ceniage of Phosphoric Acid in the soils described in the preceding 
pages, each dried as there stated. 

FEB CENT. 

No. 1. Soil from southern part of Ballard county. Phosphoric acid, b-bO.HG 
No. 2. Soil from north-west part of Ballard county. Phosphoric 

acid, .166 

No. 10. Soil from southern part of Butler county. Phosphoric acid, .076 
No. SO. Soil from southern part of Christian county. Phosphoric 

acid, .129 

No. 27. Soil from Fayette county. Virgin soil. Phosphoric acid, .466 
No. 28. Soil from Fayette county^ Soil of old field. Phosphoric 

acid, .379 

No. 29. Soil from Hickman, Fulton county, ( bluff. ) Phosphoric acid . 1 02 
No. 90. Soil from Hickman, Fulton county, (under the grarel btd.) 

Phosphoric acid, ^ - .167 

No. 126. Soil from Henderson county. Phosphoric acid, - - .129 

No. 128. Soil from Hickman county, while soil. Phosphoric acid, • .129 

No. 138. Soil from Hopkins county, soil and sub-soil. Phosphoric acid .089 

No. 140. Soil from Livingston county. Phosphoric acid, - • .064 

No. 141. Soil from southern part of Logan county. Phosphoric acid, .076 
No. 166. Soil from northern part of Muhknburg county. Phosphoric 

acid, .090 

No. 161. Soil from northern part of Simpson county. Phosphoric acid, . 1 29 

No. 162. Soil from Todd county, red clay sub-soil. Phosphoric acid, .062 

No. 169. Soil from Todd county, soil and sub-soil. Phosphoric acid, .166 

No. 166. Soil from Trigg county, barren oak land. Phosphoric acid, .063 

No. 168. Soil froffi western part of Warren county. Phosphoric acid, .076 

The soils which have been analyzed sinoe the preparation of the 
body of this report have all been submitted to this same process for 
the estimation of their phoephorio add% 

ROE PETER. 
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TOPOGRAPHICAL REPORT. 



Having received the appointment of assistant to the Geological Sur- 
vey of Kentucky, approved June, 1854, and having qualified by the 
8th of that month, it was not until the September following that I 
was ordered into active service, when having received instructions 
to take the field, I proceeded to make a reconnoisance of part of 
Union, Crittenden, and Livingston counties, mainly to ascertain the 
most effectual method of correcting the very imperfect and false plats 
of those counties, as they were exhibited on the best known and ap- 
proved maps of Kentucky. An actual linear survey having been de- 
termined upon, it was proposed, if practicable, that a survey of the 
nature of the present coast survey made by the government of the 
United States should be adopted. 

The features of the country were found, by examination, to be in 
many respects favorable to a survey of this character, there being a 
sufficient number of commanding ridges with many subordinate isolated 
knolls well situated for stations for a primary triangulation; but the 
expense necessary for the establishment of such stations, and especially 
the immense labor that would be required in removing the primative 
forest around and in the lines between stations, would involve the out- 
lay of sums entirely beyond the control of this branch of the survey. 

The rectilineal method of surveys was then considered. This 
method divides a territory into squares of one square mile each, by 
lines intersecting each other at right angles, supposed to be due north 
and south and east and west. Practically this method has been found 
to abound in errors, and requires corrections, both in course and quan- 
tity at the beginning of every township or square of thirty-six square 
miles. This method would require that there should be carefully sur- 
veyed, and marked eighty-four miles of line and a travel of at least 
as many additional miles, or one hundred and sixty-eight miles of 
travel for every thirty-six square miles, equal to four hundred and sixty- 
six miles of travel to every square mile of territory examined. This 
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method was therefore rejected as too expensive for the limited means 
appropriated for this branch of the work. 

ItVas therefore determined that a traverse survey sh#uld be adopted 
as the only method within the reach of this branch of the service by 
which approximate results could be obtained. 

This method having been determined upon, and the mode and man- 
ner of carrying the same into execution being left to my discretion, I 
proceeded to organize my corps for field duties. 

Owing to the unusual duties required it was found exceedingly diflfi- 
cult to procure the necessary assistants, and it was not until the 4th 
day of December, 1854, that the field work was commenced in form, 
the topographical corps consisting of Sidney S. Lyon, Walter A. Nich- 
olson, sub-assistant, Wm. Carr, James M. Price, and H. C. Sherman, 
this corps being provided with a van for carrying the camp from point 
to point as the progress of the work required. 

From the facts obtained during the reconnoissance it was deemed 
advisable that the survey should commence at some one of the best 
established points on the Ohio river near the margin of the Great 
Western coal field; Casey ville, in Union county, was selected as the 
point at which the work should commence. 

Owing to the very unsystematic manner in which the early land 
surveys of Kentucky were made, there are few or no well established 
geographical points in the State; the boundary of the State formed by 
the Ohio river, having been established approximately by the surveyors 
of the United States lands lying in Ohio, Indiana, and Illinois, has been 
copied from those surveys and applied to the maps compiled for Ken- 
tucky. 

The lines of Green, Kentucky, Licking, Big Sandy, and probably 
some of the smaller rivers surveyed under the direction of the State 
Board of Internal Improvement of Kentucky, are perhaps also ap- 
proximately correct, but I have no accurate information as to the char- 
acter and extent of these surveys. Indeed I am not aware that any 
surveys at all reliable have even been officially published of Kentucky 
geography. 

With the exceptions above alluded to there are probably no surveys 
in Kentucky that have had any further object in view, than giving 
boundaries to land, and the surveys for this purpose have not generally 
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been returned for record in such form as to be of any practical utility 
in the construction of maps of the territory so surveyed. 

On the 4th of December, the topographical corps took the field, 
starting at the shore of the Ohio river at low water mark, and extend- 
ing the lines in various directions, making special note of such mat- 
ters as were of topographical and geologic^ interest met with on the 
lines, and when practicable observing angles from the lines to all in- 
habited houses. The lines were run with reference to the geological 
or topographical character of the country. 

On the 2l8t of December it was deemed advisable to increase the 
force employed, and run lines of levels simultaneously wiUi the com- 
pass lines. Mr. Sherman having &llen sick, was psid off, and Frank- 
lin Armstrong and John Gawthon were added to the corps, and com- 
pass and level put into active operation, and the work continued until 
the 21st day of January, 1855. The weather being now unfavorable, 
the corps were durected to report to you at head quarters, and were paid 
off and discharged for the season. 

I then proceeded to make up the field work. The topographical 
corps again took the firid on the 26th day of April, reduced, however, 
in force in consequence of our limited means, now consisting of my- 
self and two chainmen. 

WiUi this force the work was continued until June 8tlf, 1855, when 
the assistants were paid off and discharged, after which the field work 
was continued until the 1st of July, when active field operations 



In Ootob^ the office work was resamed, and the entire field work 
laid down on a scale of 3.8 inches to the mile. This map has been re- 
duced to a scale of m^ooo or 1.2672 inches to the mile. 

For convenience in referring to this map, as well as for a systematic 
division of the fertit<My, it has been laid off into squares of one mile 
each, and the larger divisions into squares of thirty-six miles or town- 
ships. These townships are ihe result of the extension of the town- 
ship lines firom the neighboring States of Indiana and Illinois, east- 
wardly and southwardly, and have been marked eastwaidly and west- 
wardly from the meridian of Uniontown; and northwardly and south- 
wardly fix>m the township Une, passing fix>m Indiana into Union coun- 
ty, where it nearly intersects the mouth of Highland creek; the latter 
line, if reduced eastwardly into a base line, will run neariy centrally 
49 
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through the State. This mode of dividbg the map will greatly aid 
the eye in judging of distances, and will facilitate all references made 
to it, and is probably the best division of the State that can be 
adopted. 

It will be seen that the territory covered by the map embraces an 
area of about five hundred square miles, of the counties of Union and 
Crittenden. 

TOPOGRAPHY. 

The principal and highest range of hills in Union county is known 
as the Bald Hill Range. It rises in Township 2 S., Bange 2 W., and ex- 
tends due four miles, to the flat lands known as the Scatters of Cypress. 

This range again makes its appearance in section 11, T. 2 S., R. 1 
W., extending eastwardly to that part of the range known as the 
Chalybeate Hills, having passed through sections 11, 12, 13, and 14, 
T. 2 S., R. 1 W., entering T. 2 S., R. 1 E., in section 18, passing 
through that section, and sections 17 and 16 of the same township; 
here the range inclines slightly to the south, passing into sections 21 
and 22, which it crosses diagonally south-east and north-west into and 
through section 23, crossing the last section by the same course, form- 
ing what is known as the Sulphur Spring Hills. From this point the 
range branches, and throws off long spurs on the south; one spur 
encircles the head of Eagle (creek) fork of Cypress, and is connected 
by low undulating hills. On the south side of this creek, to the di- 
viding ridges between Eagle and Wash creeks, another long spur is 
thrown off southwardly, which forms the dividing line between the 
waters of Dyson's and Ramsey's creeks; on the north, low spurs are 
thrown off, dividing the waters of Lost creek and the waters of Cypress, 
Lost creek and Big Mason, Big Mason and Casey's creek, Casey's and 
Anderson's creek, with a number of minor spurs dividing the smaller 
branches, near the head of Highland creek. Eagle, Dyson's, Ander- 
son's and Casey's creeks have their sources in the Sulphur Spring 
hills. Lost creek rises on the north side of the same range near the 
Chalybeate Springs. From the Sulphur Spring hills the Bald hill 
range is broken into a number of nearly parallel ridges, which extend 
into Hopkins county by a course nearly east and west The greatest 
elevation ascertained along this range being equal to 325 feet above 
low WQ.ter of the Ohio river in 1854. 
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North of the Bald hill lange there is an irregular range of hills rising 
in altitude in section 20, T. 1 S., R. 1 W., extending in a north-easfc- 
wardly direction through sections 21, 22, 23, and 13 of the same town- 
ship, and into section 18, T. 1 S., R. 1 E.; here this range is separated 
by the valley of Lost creek, rising again in section 8, same township, 
liie range is continued along the north side of Littie Mason creek to 
and east of the MorganGeld and Henderson road, on Highland creek, 
while the west end of this branch of the range runs &om section 8 
northwardly, and terminates in bold escarpments gainst the flat in- 
undated river bottoms above Highland creek which meanders sluggishly 
at their base. 

The "Anvil Rock" range of hills rise in section 10, T. 3 S., R. 2 
W., where this range of hills attain their greatest height, (245 feet 
above high water,) running with a gradually decreasing elevation 
through sections 11, 11, 14, and 13, T. 3 S., R. 2 W., entering T. 
3 S., R. 1 W., in section 18, which it crosses, and enters the rich flat 
lands at the head of Locust Lick creek, and is only indicated by 
symmetrical knolls of various sizes, sometimes rising sixty-five to 
seventy feet in height, having a base varying in area from five to 
seventy-five acres, terminating in a rounded irregular hill in section 
21, same township; here it has a less elevation and passes through 
sections 22, 27, and 26, forming a sloping table, abrupt on the south, 
with a gradual inclination on the north, to Cypress creek. This range 
again appears on the east side of Cypress, where it occupies a greater 
base and is most favorably seen at "Poplar Ridge,'* and "Coal Hill," 
in sections 25 and 26, same township; continuing in the same course 
it extends through section 31, T. 3 S., R. 1 E.; sections 5, 9, 10 and 
24, T. 4 S., R. 1 B ; sections 19, 30, 29, and 32, T. 4 S., R. 2 E ; 
passing into Hopkins county, the direction changes more to the east 
extending into section 33, and same township. 

^^Bdhel SSUs'^ form a bold and well defined range in sections 7 and 
8 in T. 3 S., R. 1 W., extending eastwardly into sections 1 and 12, T. 
3 S., R. 2 W., and is lost and obliterated by the Scatters of Cypress; it 
appears again in sections 27 and 21, T. 2 S., R. 2 W., where it attains 
an elevation of 255 feet 

In this township the masses forming the Anvil Rock^ Bethel, and 
the Eagle Greeks or JeroEalem school house range (?) are crowded to* 
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gether and fonn apparently a confased lange of hflfe and ridges, ^rhich, 
however, are susceptible of separation. 

The hills occupying section 15, N. E. comer of 24, S. W. of 14, 
and N. W. of 23, being fonned by all the masses lying below the An- 
vil Rock range, and above the rocks of the millstone grit series, which 
form the southern slopes of Bald hill. There is also a wdl marked 
line of division between the masses forming the ranges of the Bethel 
hill and Jerusalem hill. This line enters section 24 on the east side, 
with the line of a nameless branch; then by a north-west course 
crosses section 24, and enters section 15; and down another nameless 
branch, a tributary of Cypress of the Ohio. Between the sources of 
these two streams the kills are reduced from two hundred and fifty-five 
feet to about thirty-five feet above high water, or seventy-five feet above 
low water of the Ohio river. 

Eastwardly the Bethel hill range rises ag»n in section 9, T. 3 S., R. 
14, and extends in a course due east across the township, when it is 
lost in the low rich flats of the Pond fork of Ciab Orchard creek; ap- 
pearing again in section 30, T. 3 S., R. 1 E., when it attains an eleva- 
tion to the same range in section 7, T. 3 S., R. 1 W., when it was found 
to be 247.84 feet above low water at Casey ville, 1854. Further east- 
wardly this range has not been satisfactorily determined. 

On the Ohio river, at Casey ville, the millstone grist rises in a bold 
range of hills, having a course neariy north and south, capped in many 
places by the masses of the lowest workable coal beds. This range 
extends to Trade-water river, making a bold rocky bluflF on either side 
of the gap through which this stream finds an outlet into the Ohio. 
On the south side of Trade-water these bold rough masses extend in a 
course varying to the east of south. In section 20, T. 4 S., R. 1 B., 
they attain an elevation of about four hundred feet At this point 
the line of these hills changes its direction and runs parallel to the 
general direction of Trade-water, running boldly up to that stream in 
section 16, T. 5 S., R. 1 E., defining with a strongly marked outline 
the limit of the productive coal measures. 

This range of hills having no general name, may be appropriately 
denominated the conglomerate range. 

A very marked peculiarity of this district is that all of the ranges 
of hills enumerated are severed by low lands, crobsing these linei^ 
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nearly at right ragles with theur dkectioii. The subject will be no» 
ticed more in detail in the course of this leport 

DAAINAOB. 

The dndnage of this district necessarily depends on the configom* 
tUm of the hills and dividing ridges^ therefore, the lines of the princi-^ 
pal siaieams conform neariy to east and west courses, except when the 
diidding ridges have been severed by denudationy or when they have 
sunk so far below the general elevation of the range to which they b&* 
long that the water coucses find their beds above the rocks which idong 
other parts of the ranges form their summits. 

TradMoaUr. — ^This river enters the Ohio two and a half miles be- 
low Caseyville, in T. 4 S., R. 2 W. The general direction of this 
stream is from south-east to nortb-west, but it is remarkably crooked; 
and the current very gentle, being in fact a snccesaon of pools, sep- 
arated by gentle ripples, having a 611 of less than fonr inches to the 
mile. 

Cypress Creek. — ^This creek takes its rise in the '^Md Hill" range, 
where it is known as Eagle creek, and for some dii^nce of its course 
receives most of its tributaries from the north side, all rising in the 
Btid hill range. It runs southwardly 8d)out two miles over the up- 
turned edges of the coal measures, which abut conformably on the 
western slopes of this range, the main body of the hills bdng formed 
by the tilted rooks of the millstone grit and sub-carboniferous lime^ 
stone, which are protruded through the masses of tfie coal measuresy 
and may be found in many places in this range dipping south, south- 
east, and south-west, at angles varying from 71^ to 18% the angle of 
dip gradually decreasing to the south of this range as the elevation be- 
comes less. The upper part of this stream having had a course to the 
north-west for several miles, with a well formed bed in section 15, T. 
2 S., R. 1 W., reaches a flat known as the Scatters of Cypress, where 
for several mDes no regular defined bed c«i be tvaeed; Uie waters of 
the stream, speading fiu- and wide, make a great curve to the west, and 
pass around and through the gaps in the Eagle creek or Jerusalem 
School House hills and the Bethel lull range. 

After being thus deflected they flow in a line neariy parallel to the 
latter range^ along its south side, in a south-east oourse^ until it reaches 
section 26, T. 3 &, R. 1 Wv^ndMBritis tantdto tte •Ntb'weitby m 
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fallen southwardly or towards the line of the faulty and as far as ascer- 
tained the uppermost beds observed are not lower than the &ih coal 
of the upper series; all the coals of the lower series will probably be 
found too deep seated for profitable workings north of this range. 

The coals numbered 6, 7, and 8 of the upper series wUl probably be 
the only coals that may be profitably worked in Union county^ north 
of the Bald bill range. 

South of the Bald hill range there is no difiBculty of reaching each 
of the eight beds of both series at their out-crop. On the west side of 
Cypress of the Ohio this out-crop has been duplicated, the lower beds 
having been brought again to the surface by the Bald hill uplift 

North of the Bald hill range, in the line of most favorable out^crop* 
pings of the upper series, these coals have been reached in several 
places; at one hundred and fifty feet on Highland creek three of these 
beds have been penetrated by three several borings made by Dr. John 
T. Berry; two of the upper of these beds have been entered by boring 
on the farm of Mr. Wilson in section 27, T. 1 S., R. 1 W., at a depth 
of one hundred feet. The sixth coaJ of the upper series has been en- 
tered i^ natural out-crop in several places on sections 5 and 8, T. 2 S., 
R. 1 W., where it is known as the *^lue Coal." 

The broken and disturbed beds of the upper measures have also 
been entered and worked, to a limited extent, near the Sulphur brings 
on Casey^s creek, in section 25, T. 2 S., R. 1 E.; another bed has been 
opened in the same section. The first of these beds is four feet thick^ 
and dips south-eastwardly at an angle of 45^, while the second is but 
twenty-eight inches, dipping in the same direction at an angle of 15°, 
A coal four feet in thickness, standing vertically, has been worked to the 
depth of six feet, when it gave out, being a fragment of the beds dis- 
turbed and broken by the Bald hill dislocation or uplift. This bed lies 
in section 28, T. 2 S., R. 2 E. A bed of coal was observed on a 
branch of Highland creek in section 36, same township; this bed also 
dips rapidly toward the Bald hill range and has not been worked. 

South of the Bald bill range the seventh bed of the lower series has 
been worked successfully by Col. John Bell, on section 5, T. 4 S., R 
IW. 

An opening is now being made in section 10, same township^ by 
Messrs. Wheatcroft and others, and, as I have been informed, sueces- 
fully worked. This bed has also been opened in several places in seo- 
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tion 23, same townfihip, first by Col. Bell and snbaequently by Dn 
Sneed aod otiiers. 

It has also been penetrated by digging for water at several points on 
Trade-water, above &ieed's mines, but no regnhr workings have been 
mada It has been opened and regnlariy and snooessfully mined by 
the Messrs. Casey on section 31, T. 3 S., R. 1 W., and in sectbn 25, 
T. 3 S., K 2 W., near OaseyYille; bat being at this place too thin £nr 
profitaMe working the mine has bew abandoned. 

The eighth coal, as fiur as I have been able to ascertain, has been 
mined in only one place in this district, in section 9, T. 4 S., K 1 W* 
This bed is of very variable quality and thickness, rising as high as 
six feet and sinking as low as twenty-eight inches. 

The sixth or Ice House coal has, as fiu: as ascertained, also been 
opened in only one point, in section 23, T. 3 S., R. 2 W* 

The fifth or foua^feet coal has bem opened on section 14, same town- 
ship, but has not been r^pilarly mined. It is also to be found oat« 
cropping in the bed of Trade^water at tiie mouth of Cypress creek. 

The fourth or little vein has been opened and regnlaily mined on 
section 14, T. 3 S.,R. 2 W., also on section 34, T. 3 a, R. 1 W. It 
is worthy of note that these two beds, the fourth and fifth lying very 
dose to each other and both bdng covered by a hard slowly weather- 
mg sandstone, may be traced without difficulty in neady every part of 
their course through the county. 

The third or ^%ve-foot coal," or Mulford coal, has been sncceasfiilly 
worked by James Mulford, Esq., on section 14, T. 3 &, R. 2 W*; ai- 
so by Messrs. Smith, Matthias, and others, can section 15, same town- 
ship; with these exceptions, no openings into this coal are known. 
The line of its out-crop is sbRHngly marked throughout the entire 
breadth of the county. 

The second^ or middle coal, has been opened and worked in section 
10^ T. 4 &, R. 1 E.^ known at this point as the Thompson coal; also, 
in section 32, T. 4 &, R. 2 E., where it is known as the Uewellyn coaL 
It has also been opened^ and a small amount of coal taken fr(»n it in 
section 13, T. 3 S., R. 1 W., and is probably the coal opened at Coal 
Ridgeinsection36,T. 3a,ILl W. It is worthy of remark, that this 
coal is rapidly inaieasing in thickness as we go eastwardly firom the 
Ohio riv^ wh^Pe it is scant three feet, associated with micaceous shales 
and shaly sandstones^ while at the Thompson mine it has increased in 
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thickness to six feet^ being tiiere coyered by six feet of black bitami- 
nons argillaceous shales, (in contact with the coal,) above which are found 
heavy masses of limestone. 

At the Llewellyn mines, and at the opening into the same coal, on 
the land of John Watson, the shales above the coal have thinned out 
to six inches, while the limestone which comes within this distance of 
the coal has increased to a thickness of sixteen feet 

At this mine it is also to be observed that under a thin fire-clay, of 
one foot in thickness, is found a light grey colored limestone, nine feet 
in thickness. 

The first coal under the ^^Anvil Bock,'' and the first in the series 
of the eight workable beds of the Lower Coal Measures, has been work- 
ed for neighborhood use on section 10, T. 3 S., R. 2 W., where it is 
three feet in thickness. 

The same coal was entered on section 18, at thirty feet fix)m the 
surface, in digging a well, where it was also three feet tinck, and was 
again observed near the Thompson mine, where it has thinned to fif- 
teen inches of imperfect coal and ^^oal rash." 

Thus while the second coal of the lower series has doubled its thick- 
ness, the first has diminished by more than half the thickness which it 
has in section 10, T. 3 S., R. 2 W. The thickness of the rocks in- 
tervening between the base of the Anvil rock and this coal, has ex- 
perienced a like diminution. 

It was very desirable that the third coal should have been seen, but 
no openings having been made into it, it was not- visible. Its place, 
however, is well defined in this neighborhood by the post oak flat be- 
fore alluded to. 

On the line of the Casey vUle and Morganfield road, which runs nearly 
with the line of the dip of the masses forming the Coal Measures of 
the county at this point, the out-crop of the first coal of the upper series 
is passed over in section 18, T. 3 S., R. 1 W. Near the line of Cypress 
creek, the out-crop of the second appears. Neither this coal nor the 
firat has been worked, and they are only known by the sinking of 
wells which have penetrated their beds, the second coal having been 
thus entered at Malone's mills. The third coal of this series has been 
opened and worked for neighborhood use and is known as the Davis 
coal. The fourth coal has not been opened but may be in the valley 
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of Cane creek; its thickness is not known but it is tiiought to be a 
coal of workable thickness. 

The fifth coal or Chappd coal has been opened on section 31, T. 2 
S., R. 1 W., where it is twenty-six inches thick and of good quality. 
The sixth or Blue coal has not been opened in this part of the county; 
its out-crop may be observed on the line of the road, on a tributary of 
Wash creek, and may be traced eastwardly until lost in the valley of 
Pierson's creek. No localities are known where the seventh and eighth 
coals have been opened south of the Bald hill range. 

It has been thought proper to accompany this report with a re- 
duced copy of map No. 1, Geological Survey, contrasted with a copy 
of the same territory taken &om the best published map of the State. 
From this contrast it may be seen to what an extent error has crept 
into the maps of this highly favored country. Diagram No. 1 is a 
traced copy of Union county, as shown by the best map of Kentucky. 
Diagram No. 2 is a firee hand reduction of map No. 1., Geological Sur- 
vey, reduced to the same scale as Diagram No. 1. No stronger argu- 
ment need be urged on the lamentable condition of the geography of 
the State than the comparison of these unpretending little figures. 

Accompanying the maps are five sections showing imperfectly the 
great flexions of the stratification, and the effect of the !IMd hill fault 
as now understood. The line of the first four Diagrams starts in sec- 
tion 20, T. 4 S., R. 1 W., and run severally north and east of north; 
the line of the fifth Diagram runs nearly centrally through tiie county. 
These Diagrams should be applied to the map by causing the darkest 
lines to coincide with the lines marking the out-crop of the productive 
Goal Measures. 

Should the State continue this, to her very important work, I would 
recommend that a line be laid down as a base of operations. 

By an examination of the map of Milne and Bruder, published at 
Louisville, it may be seen that a line running east from the mouth of 
Highland creek. Union county, would pass through Henderson, Daviess, 
Hancock, Breckinridge, Hardin, Nelson, Washington, Mercer, Jessa- 
mine, Madison, Estill; near the line dividing Powell, Estill, and Ows- 
ley ; near the line dividing Breathitt and Montgomery ; through Floyd 
and Pike, and intersecting the Virginia line near the arm of Logan. 

The line tiius laid down would divide the two coal fields of Kentucky 
into equal parts, and would give as long an east and west line as could 



400 TOPOQBAPHICAL BEFOET OF G90L0QI0AL 817BVIY. 

be obtained in the State. A line of this length properly surreyed, 
determined, and marked would be of incalculable adyantage. It would 
intersect the State surveys on Green, Kentucky, and Licking rivers, 
and as far south as the Itfuse line extended into the State would connect 
with the Ohio river. 

In connection with the survey of such a line, if possible, such as- 
tzonomical observations diould be made &r latitude and longitude as 
would determine all important places touched by it 

One of the most inqyortant branches of these observatioos would in- 
dude those fcnr the determination of the true meridian. 

The changes of the magnetic meridian through a series (^ years, 
and its differing considerable in contiguous tmcts of country, have been 
fruitful sources of those vexatious litigations about land lines which are 
80 common. 

Lines run eighty years or more ago, and marked by Mazing or 
hacking trees, can now rarely be identified, for few of our forest trees 
retain such marks for ov^ three quarters of a century. Even where 
Uie initial point of such a survey is found it is difficult to trace the 
lines, for the direction of the magnetic meridian at that time can not 
now be ascertained without considerable trouble. 

To obviate this in future, it is proposed to erect at convenient dis- 
tances along the base line, such meridian marks as may enable the sur- 
veyor to obtain, without difficulty, the true north, and therefrom the 
variation of the needle at the time of his survey. By noting this al- 
ways, we would have at once all surveys referable to a constant line — 
one subject neither to shift nor change. 
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Aaron and Boggs' coal, (Big Sandy Coal and Mining company,) analy- 
sis of, 70 

Abbott's creek coal, Floyd county, 209 

Agriculture, general remarks on, 373 

Airdrie coal. No. 166, and section, 143, 144 

Aluminium in iron, <fec., -------- 327 

Amanda Furnace, section at, 188 

Amanda Furnace ores, cinder, pig-iron, <fec., - 189, 313, 314, 316, 316, 517 

Anderson's, Casey's and Big Mason creeks, 390 • 

Anthracite, from Bocas del Torro, analysis of, - - - - 27 

Anvil Rock, -- 46 

Anvil Rock coal, upper part of first coal, analysis of, ' - - - 61 

Anvil Rock coal, lower part of first coal, 62 

Anvil Rock coal, main five-foot, third coal, remarks on, - - - 64 

Anvil Rock coal, second coal, 56 

Anvil Rock, range of hills, 387 

Appendix to Chemical report, 373 

Argentiferous galena, -- 88 

Ashland main coal, below clay parting, analysis of, ... - 59 

Austin's coal, on Lewis creek, 167 

Bach's (Isaac,) coal, 212 

Bailey hill coal, 134 

Bald hill range, 386 

Barrens, remarks on, 83 

Bary tes, or heavy spar. Union county, 392 

Bellefonte Furnace, ores, <&c., 188,291,292 

Bell's coal, Crittenden county, analysis of, 49 

Bethel hills, 387 

Big Mason creek, 390 

Big Sandy main coal, Lawrence county, analysis of, ... 204 
Bituminous limestone, like black band iron ore, Hopkins county, anal- 
ysis of, .- 337 

Bituminous carbonate of lime, supposed black band iron ore, Muhlen- 

burg county, - 360 

Black Band ores, remarks on, 60, 139, 264 

Black Band iron ore, 'William's landing, Muhlenburg county, analysis 

of, 347 

Black Band iron ore, Battist creek, Muhlenburg county, analysis of, - 348 

Black Band iron ore, Ford's well, Muhlenburg county, analysis of, - 948 

51 
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Black Band iron ore, from cast fork of Little Sandj, 

Black lingular shale, 

Black lingular shale, forest growth on, - 
Blue grass soil, Fayette county, analysis of, - 

Blue limestone, composition of, 

Blue shell limestone and marl, . - - - - 

Blue shell limestone, forest growth on, - - - - 

Bonh arbor coal of Daviess county. analy.«.i3 of. 

Box Mountain Spring Coal, Hopkins county, analysis of, - 

Box Mountain Sulphur Spring, - - - - - 

Brash ear's salt borings, mouih of Leather wood creek, 
Breathitt county, section of hills near Jackson, 
Breckinrid<;e coal mine, ------- 

BreckiiiiiJge coal, its yit-ld of oil and paraffin, 
Breckinrid^^c coal, analvMs of, - 

Buena Vista Furnace, coal and ores, - - - 187, 
Buffalo Furnace ores, limestones, &c., 194, 292, 293, 294, 
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91 
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99 
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99 
43. 151 
63, 127 
131 
228 
213 
174 
12, 62 
177 
287, 288, 289, 290 
295, 296, 297, 298, 
299, 300 
217 
125 
270 
200 
69 
224 
211 
- . - 247 

191 
200 
390 



Burning Spring, Clay county, ------- 

Buller county coal measures, - - 

Cannel coal, Barrett's creek, Carter county, - - . - - 
Cannel coal. Carter county, -------- 

Cannel coal, Crawford's, --. 

Cannel coal, head of Dorton's branch, 

Cannel coal, opposite mouth of Troublesome creek, - - - - 
Carburetted hydrogen, Crittenden spring, - - - - - 

Caroline Furnace, coal and ores, - - 

Carter county cannel coal, 

Casey's creek, 

Cast iron— See pig iron. 

Caverns in sub-carboniferous limestone, 81 

Cerulean spring, Trigg county, 248 

Chain coral and magnesia limestone, 97 

Chalybeate hills, - . - . 336 

Chalybeate spring, Letcher Court-house, 225 

Chalybeate spring, Miller's, -------- 219 

Chalybeate springs. Perry county, ------- 229 

Chalybeate springs, Pulaski county, - - - - - - 237 

Chalybeate spring, Robb's, in McCracken county, - - - - 114 

Chalybeate springs, Rockcastle river, .---.- 233 

Chalybeate waters, Mr. Swinney's, 163 

Chalybeate well. Mr. Wilson's, Lexington, Fayette county, analysis of, 371 

Chamelian springs, tested, - 162 

Chappel coal. Union county, 399 

Chemical report of Geological survey* 251 
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Cinder — Sec Iron Furnace Slas:. 

CJHik's mill, seciion at. Pond river, - 130 

Clrty— See Fire CIhv. 

Clay, four iniirs soulh of Blandvillc, 22. 2G2 

Clay from **Chalk Banks," 22, 335 

Clay of quailenary depo.-its, ---•---. 124 

Clays, table of composition of, ------ - 3C9 

Clear fork coal. - 240 

Clear crc-ek sulphur spring, -------. 0^5 

Clinton Furnace, coal and ores, 187,329,330,331 

Clover fork of Cumberland river, 22(i 

Coal and iron lands of Kentucky, value of, - - - • - 9, 48 
Coal, no workable beds of, under Archimedes and PcDlremital lime- 
stones, 80 

Coals, general remarks on composition and qualities, - - - 319 

Coal, Aaron and Boggs* Big Sandy coiil and mining co., analysis of, 70 

Coals, Anvil Rock, , 45, 61, 52, 61. 50 

Coal, Airdrie, (orMcLenn,) Mulilenburg counly, - - - 143,14 1,352 

Coals, Ashland main, analysis of, 09,318 

Coal with slate roof, Ashland. Greenup county, analysis of, - - 320 

Coal, A tchison*s, (Lacey's,) Christian county, - . - . 27a 

Coal, Isaac Bach's, 212 

Coal, Bailey hill, ..-.- I34 

Coal, cannel, Barrett's creek. Carter county, analysis of, - - - 270 

Coal from Bath county, analysis of, -.-.-. 2(^,3 

Coal. BvlTs, Crittenden counly, analysis of, 49 

Coal, Cul. John Bill's. Union county, ---.-- 39G 

Coal, arrangement of coal beds. Big Sandy, * 208 

Coal, bed of Big Sandy, at forks. Pike county, ... - 231 

Coal. Big Sandy, main, analysis of, - 234 

Coal, Bonharbor, - - - 43, 151 

Coal, cannel-like, top of Bonharbor coal. Analysis of, - . - 44 

Coal, box mountain, 53, 127 

Coal, Breckinridge, 12,02,174,177 

Coal, IJuL-k cjttk, and Bear creek, and Beaver, .... 234 

Coal, Buena Vista Furnace, ^-- 137 

Coal Measures, Buller county, -- 125 

Coal, Messrs. Casey's, Union county, 301,307 

Coal, Chappel, Union county, -.--.._ 3t)(} 

Coal, Clark's, Muhlenburg county, analysis of, .... 353 

Coal. Clear fork, 240 

Coal, junction of CooD and Wolf creeks, (kc, - - - - - 227 

Coal, CroIVs, 13J 

Coal, cannel, Crawford's, near Grayson, analysis of, ... 0*9 

CoivJ, Cumbcrlaad rivcf» aaalytti^ off 23 i 
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Coal, Captain Davis', Jackfield and Pigeon Run, analysis of, - - 63, 128 

Coal, Dorton's branch, cannel, analysis of, - - - - - 224 

Coal, Dr. Dudley's, Kentucky river, - 216 

Coal, Eades' Mublenburtr county, analysis of, &c., ... 138, 362 

Coals of Eastern cottl field, remarks on, 71 

Coal, George Eaves ,--------- 137 

Coal drift, Estis Hancock county, 181 

Coals of Edmonson county, analysis of, 167 

Coal field. Eastern, approximative boundaries of, - - • • - 64 

Coal field. Eastern, thickness of carboniferous rocks, * .. - 68 

Coal field, boundaries of Southern, 30 

Coal, Gallion's, Carter county analysis of, -- . - - - 270 
Coal, Gamblin, Hopkins county, analysis of, - * * - - 58, 129 

Coal, Gavit's main, Big Sandy, analysis of, 70 

Coal, Giger's hill, Greenup county, analysis of, - - - - 331 

Coal, Goose creek, 218 

Coal, Greenup Furnace, - 193 

Coal, cannel. Haddock's mine, Owsley county, analysis of, - - 364 

Coal beds in Harlan county, 226 

Coal Haven factofy coal, analysis of, 161 

Coal, Hawes', Hancock county, analysis of, 62 

Coal, Hawesville main, analysis of, <fec., 178 

Coal one mile above Hazzard, Perry county, - - - - ^ 228 

Coal, Head's, Davjess county, - - 182 

Coal, Henderson, two feet, analysis of, 44 

Coal, Henderson, No. 206, analysis of, - 160 

Coal bed on Highland creek. Union county, 396 

Coal, Hine's, on Muddy creek, Ohio county 167 

Coal, Hoskins', Short mountain, imalysis of, 244 

Coal, Hunting-branch, main, Hopkins county, 127 

Coal on Indian creek, --------- 239 

Coal, Jackfield, (or Jakefield,) Captain Davis*, - - - - 63, 128 

Coal, Jellico mountain, 239 

Coal, Keath's, Christian county, analysis of, 271 

Coals of Kentucky, table of composition of, 366 

Coal, Kentucky river. North fork, 211 

Coal, Kentucky river, three forks, ^ 214 

Coal, Kilgore's, Carter county, analysis of, - - - - - 269 

Coal, Kincheloe's Bluflf, analysis of, 146 

Coal, King's, 239 

Coal, (Lacey's,) Atchison's, Christian County, analysis of, - - 272 

Coal on Laurel and Sinking creeks, 240 

Coal, Letcher Courthouse, 226 

Coal, Llewellyn mines, Union county, ... * i. - 398 

Coal, Lewisport, - - - • - • • * • • 161 
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Coal, Lick, 132 

Coal, Little Sandy river, - - - 185 

Coal beds. Log mountain, 222 

Coal, Marcus, 137 

Coal, Col. Martin's, analysis of, - • 208 

Coal, Martin, 138 

Coal, McHenry's, Big Sandy, analysis of, - - - • - 70 

Coal, McLean or Airdne, 143 

Coal bank, McNairy's, Pond river, --.--. 135 

Coal ridge between Meadow and Sinking creeksy .... 243 

Coal measures, 29 

Coal measures. Eastern coal field, dip of, ..... 65 
Coal measures, an offset of, in Grayson county, . . • • 170 
Coal measures of Greenup, Carter, and Lewis counties, - - - 182 
Coal measures of Hopkins, Muhlenburg, McLean, and Butler counties, 125 
Coal measures of Henderson, Daviess, Ohio, Butler, Edmonson, Gray- 
son, Hancock and Breckinridge, and part of Warren counties, 150 
Cf^al measures of Lawrence, Johnson, Floyd, Pike, Letcher, Perry, 
Breathitt, Harlan, Clay, Knox, Whitley, and part of Owsley, 
Laurel, Pulaski, Wayne and Clinton counties, ... 20 1 
Coal measures, lower, order of superposition of, - - • - 45 
Coal measures of McLean county, .•-.... 125 
Coal measures, total thickness of, Mid number of beds, ... 43 

Ooal measures in Union county, - - 393 

Coal measures, upper, order of superposition of, • « «• - 40, 42 

Coal, Mick's branch, 216 

Coal, Mr. Miller's, 137, 138 

Ooal, James Mulford's, Union county, ..... . 397 

Ooal, Naut's, on Sandy creek, 160 

Ooal, Paint creek, 210 

Coal, Peach Orchard, analysis of bottom jfttrt of^ - - . . 69 

Coal, Pennsylvania Furnace, Greenup county, .... 191 

Coal, four-foot, Pennsylvania Furnace, Greenup county, analysis of, - 288 

Coal, (main,) of centre of Perry county, - - - - - 227 

Ooal seven miles below Pikeville, - 232 

Coal, (Shelby fork of Big Sandy,) Pike county, .... £30 

Coal, Pleasant Run, ..-. 133 

Coal, Pitman range of hills, Pulaski county, . - . . . 237 

Ooal, Pittsburg, analysis of, --••---- 363 
doal. Pond river, Hopkins county, - * - - - • - 134, 340 

Coal bed, head of Pond fork. Union county, - ... - 395 

Coal, Poplar Chalybeate mountam, • 245 

Ooal, Ac, tit Prestonsbttrg, -.*-•..... 20i 

Ooal region of Pulaski county, ....... 233, 237 

Ooal, (under the conglomerate,) in Pulaflki<«Bd BodBsaatli ■oaalMi « 6M 
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Coals, Raccoon Furnace, Greenup county, analysis of. 

Coal, Richland creek, 

Coal. Ruberts*, 

Coal. Robinson's, Hopkins county, analysis of, 

Coal, Rockcastle river, - - 

Coal on Ruckhouse creek, 

Coil. Russey's, Muddy creek, 

Coil, Pardon Sheldon's, Duller county, analysis of, - 
Coal, Sloan's hill and Short mountain, - - - - 
Coal, Snei'd's mines, Crittenden county, analysis of, &c.. 
Coal, Star Furnace, -.-.... 
Coal mine, Taylor's, Green river, section of, . . - 
Coal, Terry's, analysis of, Hopkins county, - . - 
Coal, Thompson, Union county, - - - - • 
Coal, Three-mile creek. York b<'d, - - - - - 
Coal mines, Tudd & Crittenden's, South fork Kentucky river, 
Coal, Todd & Crittenden's, Owsley county, analysis of. 

Coals on Trade- water river, 

Coal in Tred's branch of Laurel, 

Coal, cannel, Troublesome creek, - - - - - 
Coals from Tug furk of Big Sandy, - - - . 

Coal from Tygerts coal bank, Builer county, analysis of, - 
Coal from Vincent branch of Tug fork, Big Sandy, - 

Coal, Watts' creek, 

Coal, Messrs. Wheatcrofl's and olhei-s. Union county. 
Coal, Whiiley county, opposie Williamsburg, - - - 
Coal, Wright's mountain, Hopkins county, analysis of. 

Coal, Wolf hill, Daviess county, 

Cook's coal, analysis of, --->.. 

Coralline Falls limestone, 

C'Oralline Falls limcs'.one, growlhof limber on, 
Coralline Falls limestone, galena in, - ^ - 

Crab Orelmnl cvctk, 

Crawford's cannel coal, (near Grayson,) analysis of, 
Crittenden springs, tested, ---.-. 

Croft's, Martin, coal, 

Cumberland river, above the falls. 

Cumberland river coni, analysis of, - . . - 

Cumberland river iron furnace and ores, - . . . 
Cumberland Falls, suppositious silver ore, • . . 

Cypress creek, 

Cypress creek of the Ohio, --.... 
Davis' (Capt.) Jackfield coal, Hopkins county, analysis of, 
Davis' (Capt.) Pigeon Run coal, analysis of, ... 
Detailed geologioo«topograpbical eurYey* • • • 
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Dorton's branch cannel coal, analysis of, 224 

Dudley's, (Dr..) coal. Kentucky river, 21G 

Eade'scoal, (No. 157,) ..---..-- 138 

Eagle creek or Jerusalem school-house range of hills, - - - 337 

Earthquake of 1811, 117 

Eaves', (George,) coal, -- 137 

Edmonson county, section of geology of Northern part of, - - 164 

Edmonson county coals, analyses of, 167 

Edmonson county, best soil of table land of, 168 

E^tis coal drift, Hancock county, - - - - - - - 181 

Everley's ridge, section of coal measures in, - . - - « 147 

Falls of Cumberland, section at, ------ - 235 

Ferruginous limestone, Clinton furnace, Greenup county, analysis of, 331 

Ferruginous limestone. Christian county, analysis of, - - - 274 

Ferruginous limestone, Green rock, Carter county, - - # . . ^69 
Ferruginous limestone. New Hampshire Furnace, Greenup county, 

analysis of, ...-..--. 303 

Fire-clays, 61, 369 

Fire clays, Ashland, Greenup county, analyses of, - - • - 332 

Fire-clay, Casey's mines. Union county, analysis of, - - - 3(51 

Flats and low lands, Union county, 391 

Fluorspar, .*... 37 

Franklin coal, 130 

Freestone for building, - - - - 232 

French Island coal, analysis of, - - - - • - - 45 

Gamblin coal, Hopkins county, analysis of, 53,129 

Gavits' main coal. Big Sandy, analysis of, 70 

Geology of Union county, 392 

Gravel bank, flats of Cypress creek, 148 

Grayson county, offset of coal measures in, 170 

Grayson springs, 170 

Green river manufacturing and coal company mines, section at, • 141 
Greenup Furnace ores, couls, &c., - - 193, 300, 301, 302, 303, 304, 305 

Grey band iron ore, Muhlenburg county, analysis of, - - - 319 

Goose creek salt works, - 67 

Goose creek salt waters, coals, Ac, 218 

Harlan county coal beds, 225 

Hawes' coal, Hancock county, analysis of, - - - - - 52 

Ha wesville main coal, analysis of, and remarks on, - - . - 178 

Head's coal, Daviess county, - 182 

Hearthstones, New Hampshire Furnace, - - - - . 193 

Henderson coal company shaft, at Henderson, Kentucky, section of, - 36 

Henderson coal, No. 206, analysis of, 150 

Henderson two-foot coal, analysis of, • • - - - . 44 

Highland creek, 390 
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Htnea' coal, on Muddy creek, Ohio county, 167 

Hollo way boring, Henderson county, section of, - - • " 32 

Hopkins county coal measures, 126 

Hoskin's coal. Short mountain, analysis of, 244 

Hunting branch main coal, Hopkins county, analysis of, - - - 127 

Ice-house coal, remarks on, and analysis of, 61, 66 

Industry mines. Big Sandy coal and manufacturing company, section 

at, - - 206 

Iron — See Pig-iron. 

Iron Furnaces on Cumberland river, - 246 

Iron Furnace Slag, Amanda Furnace, Greenup county, analysis of, - 316 
Iron Furnace Slag, Bellefonte Furnace, Greenup county, analysis of, 292 
Iron Furnace Slag, Buena Vista Furnace. Greenup connty, analysis of, 290 
Iron Furnace Slags, Buffalo Furnace, Greenup county, analyses of^ - 298, 299 
Iron Furnace Slag, Greenup Furnace, analysis of, - - - - 306 
Iron Furnace Slags, of Greenup county Furnaces, remarks on, - - 72 
Iron Furnace Slags, New Hampshire Furnace, Greenup county, analy- 
ses of, 324, 326 

Iron Furnace Slags, Pennsylvania Furnace, Greenup county, analyses 

of, 286,287 

Iron Furnace Slags, Raccoon Furnace, Greenup county, analyses of, - 309 

Iron Furnace Slags, table of composition of, 367 

Iron ore, Alexander's, McCracken county, analysis of, - - - 344 

Iron ore, Backster's bank, Kelly's Furnace, Lyon county, analysis of, 344 

Iron ore, Bath county, Messrs. Carter's Furnace, analysis of, - - 263 
Iron ore, *'best limestone ore," Amanda Furnace, Greenup county, 

analysis of, 316 

Iron ore, best ore, Sandy Furnace, Carter county, analysis of, - - 268 
Iron ore, "better quality impracticable ore," Pennsylvania Furnace, 

Greenup county, analysis of, 283 

Iron ore, **big block ore," Greenup Furnace, analysis of, - - - 301 
Iron ores, black band, - - . - 60, 139, 182, 264, 347, 348, 349 
Iron ore, "black bed," Greenup Furnace, analysis of, - - - 303 
Iron ore, "black vein," Buena Vista Furnace, Greenup county, analy- 
sis of, 288 

Iron ore, "block kidney ore," Buffalo Furnace, Greenup county, anal- 
ysis of, 294 

Iron ores, "block ores," New Hampshire Furnace, Greenup county, 

analyses of, 320, 321 

Iron ore, "block ore," Pennsylvania Furnace, Greenup county, analy- 
sis of, 280 

Iron ores, "block ores," Raccoon ore banks, Greenup county, analyses 

of, ' - 306, 307 

Iron ore, "blue block ore," Amanda Furnace, Greenup county, anal- 
ysis of, 316 
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Iron ore, '*blue limestone ore," Bellefonte Furnace, Greenup county, 

analysis of, 291 

Iron ore, •*blue ore," near Clinton Furnace, Greenup county, analysis of, 330 

Iron ores, Buena Vista Furnace, 187 

Iron ore. Bunt's gap, Hopkins county, analysis of, - - - - 336 

Iron ore, (carbonate,) Butler county, analysis of, - - - - 2G4 

Iron ore, (carbonate,) Mublenburg county, analysis of, - - - 330 

Iron ore, (carbonate,) White Oak branch of Rockcastle river, - - 241 

Iron ore. Chandler bank, Suwannee Furnace, Lyon county, analysis of, 343 

Iron ore, clay ironstone, Muhlenburg county, analysis of, - - 346 

Iron ores at Coal Haven and head of French Island, - - - GO 

••Iron ores" considered "impracticable," - - - - - 72, 75 

Iron ores from Cumberland river, 246 

Iron ore, dark variety of "little block ore," Buffalo Furnace, Greenup 

county, analysis of, 294 

Iron ore, "earthy kidney ore," Buena Vista Furnace, Greenup county, 

analysis of, 289 

Iron ore. Falls of Blain, 2U2 

Iron ore, "flag ore," Greenup Furnace, analysis of, - - - - 300 

Iron ores, Greenup Furnace, 193 

Iron ores of Greenup and Carter, value of, - - - - - 199 
Iron ores, grey band, Muhlenburg county, , - - - . 349 
Iron ore, "grey block ore," Buffalo Furnace, Greenup co, analybis of, 296 
Iron ore, "grey limestone ore," Greenup Furnace, analysis of, - - 302 
Iron ore, Hawes' ridge, Muhlenburg county, analysis of, - - 138, 345 
Iron ore, "honey-comb ore," Amanda Furnace, Greenup county, anal- 
ysis of, 314 

Iron ore, "impracticable hard limestone ore," Pennsylvania Furnace, 

analysis of, 284 

Iron ore, "impracticable part of limestone ore," Pennsylvania Furnace, 

analysis of, 286 

Iron ore, "impure limestone," Buffalo Furnace, Greenup county, anal- 
ysis of, 296 

Iron ore, Jenkins* ore bank, Muhlenburg county, analysis of, - - 139, 345 

Iron ores, Kenton Furnace, 197 

Iron ore, "Kidney ore," New Hampshire Furnace, Greenup county, 

analysis of, 321 

Iron ore, Kincheloe's bluff, Muhlenburg county, analysis of, - - 346 

Iron ores. Laurel Furnace, 196 

Iron ores, "limestone ores," Clinton Furnace, Greenup co., analyses of, 329, 330 
Iron ores, limestone ores, Greenup Furnace, analyses of, - - - 303, 304 
Iron ore, "limestone ore," New Hampshire Furnace, Greenup county, 

analysis of, 322 

Iron ores, limestone ores, Pennsylvania Furnace, analyses of, - - 281, 282 

Iron ores from Lithostrotion beds of sub-carboniferous limestone, - 85 

Iron ore, '*little block ore," Buffalo Furnace, Greenup co., analysis of, 293 
51 
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Iron ore, **little block ore," Pennsylvania Furnace, analysis of, - 281 
Iron ores, "main block" ores, Buffalo Furnace, Greenup county, analy- 
ses of, 293, 295 

Iron ore, "main upper kidney ore," Raccoon ore banks, analysis of, - 308 

Iron ores on Meadow creek, Watts' creek, (fee, <fec., ... 240 

Iron ores in Muhlenburg and Hopkins county, lower coal measures, - 69 

Iron ores, Mt. Savage Furnace, Greenup county, analyses of, - - 328 

Iron ores, Pennsylvania Furnace, Greenup county, - - - - 191 
Iron ore, "poor sandy ore," New Hampshire Furnace, Greenup county, 

analysis of, - 322 

Iron ores, Raccoon Furnace, Greenup county, 196 

Iron ore, "red and blue block," Amanda Furnace, Greenup county, 

analysis of, - -- 314 

Iron ore, "red ochre," Greenup Furnace, analysis of, - - - 301 

Iron ores. Rough and Ready, 184 

Iron ore, "rough sandy block ore," Buffalo Furnace, Greenup county, 

analysis of, 296 

Iron ore, "shot ore," Ashland, Greenup county, analysis of, - - 317 

Iron ores, Sneed's mines, Crittenden county, analysis of, - - - 274, 276 
Iron ore, "soft limestone ore," Raccoon ore banks, Greenup county, 

analysis of, - 306 

Iron ore, speckled. New Hampshire Furnace, analysis of, - - 198 

Iron ores, Stewart's creek, Hopkins county, analyses of, - - - 336, 338 
Iron ore, "Sugar creek," Hopewell Iron Works, Livingston county, 

analysis of, 34j 

Iron ores, tables of composition of, 364, 366 

Iron ore. Top-hill ore, Pennsylvania Furnace, Greenup county, analy- 
sis of, - 282 

Iron ore. Tygert's creek, Carter county, 200, 268 

Iron ore, Mr. Wallace's, Carter county, analysis of, - - - 267 

Iron ore, Williams' landing, Green river, 60, 347 

Iron ore, "yellow kidney ore," Amanda Furnace, Greenup county, 

analysis of, 313 

Iron ore, "yellow kidney ore," Buena Vista Furnace, Greenup county, 

analysis of, 289 

Ironstones between the little vein and Well coal, - - . . 59 

Ironstone, calcareous, used at Sandy Furnace, analysis of, - - 78 

Ironstones of eastern coal field, 71 

Ironstones in shales over ice-house coal, analysis of, - - - - 67, 68 

Island district, on Cypress creek, - - - - - - - 147, 148 

Jackfield coal, Capt. Davis', analysis of, 63, 128 

Jellico Mountain, ---- 239 

Kenton Furnace, ores, &c., 197 

Kentucky river, north fork, coal, 211 

Kentucky river, three forks, coal, 214 

Kincheloe's Bluff coal, (No. 196,) analysis of, - - . . 145 
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Eincheloe's Bluff, or Lewisport, Green river, section at, -> - - 145 

King's coal, 239 

Laurel Furnace ores, Ac, .-, 19^ 

Lead and «inc ores, ..-.----- 87 

Lead ores, argentiferous, -.-»..--- 88 

Letcher C. H. coal, 226 

Lewellyn coal mines. Union county, ...... 398 

Lewisport coal, 181 

Lick coal. No. 92 of collection, analysis of, 132 

Lignite and brown coal of quaternary deposits, - - 25, 26, 116, 262 

Limestones, - 60 

Limestone, Dr. Hopson's Marble, Trimble county, analysis of, - 358 

Limestone, bituminous, supposed black band ore, Mublenburg county, 350 

Limestone, ferruginous, Christian county, analysis of, - - - 274 

Limestone, ferruginous, Clinton Furnace, Greenup county, analysis of, 331 
Limestone, ferruginous. New Hampshire Furnace, Greenup county, 

analysis of, 323 

Limestone, ferruginous, like black band iron ore, Hopkins county, anal- 
ysis of, 337 

Limestone, ferruginous, Sandy Furnace, Carter county, analysis of, 269 

Limestone, magnesian, (hydraulic,) analysis of, - - - - 273 

Limestone, table of composition of, - 368 

Limestones, used for flux at the Greenup Furnaces, 75, 285, 292, 297, 298, 304, 

308 
Limestone, used as a flux, Bellefonte Furnace, Greenup county, anal- 
ysis of, 292 

Limestones, used as flux, Buffalo Furnace, Greenup county, analyses of, 297, 298 

Limestone, used as flux, Greenup Furnace, analysis of, - - - 304 
Limestone, used as flux. New Hampshire Furnace, Greenup county, 

analysis of, - 323 

Limestone, used as a flux, Pennsylvania Furnace, Greenup county, 

* analysis of, --.-..-.. 285 
Limestone, used as a flux. Raccoon Furnace, Greenup county, anal- 
ysis of, 308 

Limonites — see iron ores. 

Limonite and other iron ores. Meadow creek and Watts' creek, - - 240 

Linn Camp, section on, --------- 220 

Lithostrotion bed of sub-carboniferous limestone, or '^Barren'' lime- 
stone, 82 

Little^ndy river coal, 185 

Log Mountain coal beds, ...».••« 222 

Iiondon, Laurel county, formation at, ----- - 241 

Lost creek, - 390 

Iiower coal measures, order of superposition, • . - - - 45 

Magnesian Jimestone, Christian county, analysis o(, • . - 273 

MtmmothCave, 149 
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Map of Union and Crittenden counties, scftlc of, - - - - 385 

Marble, Concliitic, Dr. llopson's, Trimble county, - - - - 353 

Marcus coal, "^ - 137 

Marlin coal, 138 

Martin's, Col., coal, analysis of, - - 208 

McHenry's coal, Tug Fork, Big Sandy, analysis of, - . . 70 

McLean or Airdrie coal, (No. 192,) 143 

McLean county coal measures, -- 125 

McNairy's coal bank, Pond river, section at, 135 

Megalonyx Bones, letter !o Prof. Joseph Leidy, - - - . 22 

Mick*s branch coal, --.----.- 2I6 

Milk sickness, 20,96, 102.159 

Miller's (Mr.) coal, 137,138 

Miller's (IL G.) mineral spring, examination of, . - . . 219 

Millstone grit, quarries, --...... (53 

Mineral pilch or tar, Edmonson county, analysis of, ... 1C6 

Mineral wafers, on Barnett's creek, 156 

Mineral waters, on Clear creek. Sulphur spring, .... 225 

Mineral waters, Crittenden spring, sulphur, 247 

Mineral waters, Fayette county, 372 

Mineral waters, Letcher C. H., chalybeate, 2^5 

Mineral waters. Miller's, chalybeate, 219 

Mineral waters. Perry county, chalybeate, 229 

Mineral waters, Pulaski county, chalybeate, ----- 237 

Mineral waters, Robb's, McCracken county, chalybeate, - - - 114 

Mineral waters, Rockcastle river, chalybeate, 238 

Mineral waters. Social hill, sulphur, 148 

Mineral waters, Mr. Swinney's, chalybeate, 1G3 

Mineral waters, Mr. Wilson's, Lexington, chalybeate, - - - 371 

Mount Savage Furnace ores, (fee, 105,328 

Mount Savage Fumace, Siinson ore banks, section of, - - - 185 

MuhlcnburfT county coal measures, 125 

Mulford's four-foot coal, analysis of, 50 

Mulford's *'little vein," analysis of, 50 

Mulford's "little vein," cannel part, analysis of, - - - . 50 

Mulford's middle coal, analysis of, 51 

Mulford's main or five-foot coal. Union county, analysis of, - - 49 

Naut's coal, on Sandy creek, 160 

New Hampshire Furnace ores, &c., 77, 197, 198, 320, 321, 322, 323, 324. 325, 

326, 327 
New Hampshire Fumace, speckled ore, analysis of, - - - - 77, .98 

Nolin creek, Edmonson county, section at, 164 

Nomenclature of Kentucky Geological formations, ... - jo 

Norihf rn KtnLucky mines, section at, - •• - - - 207 

Oil Spring brunch, petroleum, 210 

Fiuntr creek coalf ••«•• 210 
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Peach Orchard coal, bottom part, analysis of, - - - - - 69 

Pennsylvania J^rnace ores, coal, &c., 72, 76, 191, 280, 281, 282, 283, 284, 286, 

28G, 287, 288 

Petroleum on Oil Spring branch, ---.--. 210 

Phosphoric acid, re-examination of soils for, ----- 373 

Pigeon Run coal, Capt. Davis', analysis of, ----- jgg 

Pig-iron, Amanda Furnace, Greenup county, analysis of, - - - 317 

Pig-iron, Bellefonte Furnace, Greenup county, analysis of, - - 292 

Pig-iron, Buena Vista Furnace, Greenup county, analysis of, - - 290 

Pig-iron, Buffalo Furnace, Greenup county, analyses of, - - - 299, 300 

Pig-iron, Greenup Furnace, analysis of, ----- - 306 

Pig-iron, Kew Hampshire Furnace, Greenup county, analyses of, - 326, 326 

Pig- iron, Pennsylvania Furnace, Greenup county, analysis of, - - 287 

Pig-iron, Raccoon Furnace, Greenup county, analyses of, - - - 310, 311 

Pig-iron, from Sandy Furnace, analysis of, 184 

Pig-iron, table of composition of, 367 

Piltsbur^j coal, analysis of, 363 

Pleasant Run coal, 133 

Pond fork valley, 39 1 

Pond rivei' coal, (No. 137,) 134,340 

Poplar Chalybeate mountain coal, - - 246 

Prestonsburg coal, <fec., -- 206 

Quaternary deposits, 17 

Quaternary deposits, order of superposition, at the "Iron and Chalk 

banks," 22 

Quaternary deposit, (silico-calcareous,) analysis of, near Columbus, - 18 

Quaternary deposit, silicious,^ .--.... oq 

Quaternary d^-posits, soils from, 27 

Quaternary formation of McCracken, <fec., «&c., Ac, - - - 113 

Quaternary formation, sections of, 116,120,122 

Raccoon Furnace coal, ores, &c., 195, 306, 307, 308, 309, 310, 311, 312, 313 

Red lands and sub-soil of southern Kentucky, ----- 88 

Red ochre, Greenup Furnace, analysis of, ----- 301 

Reedy hills, Grayson county, -- 172 

Reel- foot lake, 117 

Richland creek coal, -.- 131 

Robb's Chalybeate spring, McCracken county, - - - - 114 
Roberts' coal, (No. 191,) Muhlenburg county, - . - 62,*140, 142 

Rockcastle river, narrows of, coal, &€., - . - -^» - - 237 

Rough and Ready ore bed, --.-.--• 184 

Rough creek, Grayson county, falls of, •--.-- 173 

Russey's coal, on Muddy creek, -----•. I6O 

Salt borings, Brashears, ...----. 228 

Salt borings, near Hnzzard, Perry county, ----- 228 

Salt borings, Whitesburg, 229 

Salt effloreioeacG and licka, Shelby forki Big Baady^ • • • 231 
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Salt river knobs, growth on, .-...., gj 

Salt water, junction of Lost and Troublesome creeks, - - - 211 

Salt water and other mineral waters, Bamett's creek, - - - 156 

Salt water, mouth of Leatherwood creek, ..... 228 

Salt well, on Big Sandy, near Kane farm, ..... 201 

Salt works. Goose creek, - - - 67, 218 

Samuel's coals, (McLean Co.,) ....... 149 

Sandstones of coal measures, for building, ..... 52 

Sandstones, hearthstones. New Hampshire Furnace, Greenup county, 

analysis of, 327 

Sandstone, hearthstone. Raccoon Furnace, Greenup county, analysis of, 313 

Sandstone, sub-carboniferous, ....... 39 

Sandstone suitable for hearthstones, Edmonson county, - - - 168 

Sandy Furnace, calcareous and top hill ores, analysis of, - - - 1 83 
Sandy Furnace ores, &c., &c., - - - - 78, 183, 184, 268, 269 

Scatters of Cypress, 386 

Section at Amanda Furnace, ----.... 133 

Section in Breathitt county, near Jackson, 213 

Section at Clarke's mill. Pond river, -.--.. 133 

Section, clover fork of Cumberland river, - ... - 226 

Section of formations of northern part of Edmonson county, - - 164 

Section of coal measures, Everley's ridge, ..... 147 

Section at south Carroll ton, •- 146 

Section, falls of Cumberland river, 235 

Section at Green River Manufacturing and Coal Company's Mines, - 141 

Section at forks of Green and Barren rivers, - - - - - 161 

Section of Holloway boring, Henderson county, .... 32 

Section at Industry mines, 205 

Section south fork Kentucky river, - - 215 

Section at Kincheloe's Bluff or Lewisport, (Green river,) ... 145 

Section on Linn camp, -- 220 

Section at McNairy's coal bank. Pond river, 135 

Section at Nolin creek, Edmonson county, ..... 164 
Section of quaternary deposits of McCracken county, inc., - 116, 120, 122 

Section seven miles below Pikeville^ - 232 

Section at Stinson ore banks, Mt. Savage Furnace, .... 185 

Section at Taylor's coal mine, Green river, 158 

Section at Todd & Crittenden's coal mines, - - - - - 215 

Section at William's Landing, Green river, ..... 143 

Section at Joel Wright's to the top of Sounding gap, ... 229 

Septaria, calcareous, Morgan county, - - - - - - 210 

Short mountain coal, .-.----.. 244 

Silver ore, suppositious, Cumberland falls, ..... 235 

Sink holes in Barren limestone region, ...... 34 

Slate quarry, Hopkins county, • 133 

Slate, Ring creek, Perry county^ ^SB 
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Sloan's hill coal, 244 

Social hill mineral water, 148 

S(»ils from Ballard county, analyses of, 259,261,379 

Soils, from blue limestone formation, remarks on, • - - - 100, 374 

Soil, (ridge land,) Butler county, analyses of, 266,379 

Soil, southern part of Christian county, analyses of, - - - 272, 379 

Soils from the coal measures, remarks on, ..... 63 

Soil from Daviess county, 163,379 

Soil, of Edmonson county, best of table land, 168, 379 

Soil, virgin, Fayette county, analysis of, 276, 379 

Soil, old field, Fayette county, analysis of, 276, 379 

Soil, Fulton county, analysis of, 279, 379 

Soil, under gravel bed, Fulton county, analysis of, - - * - 280, 379 

Soil and forest growth. Graves county, 121 

Soil, Henderson county, analysis of, 333, 379 

Soil, white, of Bayou de Chienne, Hickman county, analysis of, - 334, 379 
Soils, "white earth," Hickman county, analyses of, - - 334,335, 379 

Soil and sub-soil, Hopkins county, analysis of, .... 340^ 379 

Soil, Livingston county, analysis of, 341,397 

Soil, southern part Logan county, analysis of, 342, 379 

Soil, coal region, Muhlenburg county, analysis of, - - - - 361,379 

Soils from quaternary deposits, 27 

Soils, re-ezamination of, for phosphoric acid, 378 

Soil, Simpson county, analysis of, 355, 379 

Soil of sub-carboniferous or knob sandstone, 89 

Soils, table of composition of, - - 370 

Soil and sub-soil, Todd county, analysis of, 357, 379 

Soil, (red clay sub-soil,) Todd county, analysis of, .... 356,379 

Soil, Trigg county, analysis of, 360, 379 

Sdls, Union county, ---. 392 

Soil, Warren county, analysis of, 361, 379 

Sounding gap, section at, 229 

South Carrollton, section at, 146 

Southern coal field, boundaries of, 30 

Speckled iron ore, New Hampshire Furnace, analysis of, - - -77,198 

Springs, Union county, --------- 392 

Spring waters injurious, <fec., Hickman county, 19 

Stanley coal bank, 137 

Star Iron Furnace coal, and ores, 186 

Stinson ore banks, Mt. Savage Furnace, section of, - - - - 186 

Sub-carboniferous limestone, 79 

Sub-carboniferous sandstone, 89 

Sub-carboniferous limestone of Crittenden, Livingston, Lyon, Caldwell, 

and Trigg counties, - 246 

Sulphur spring. Box mountain, 131 

Sulphur spring. Cerulean, Trigg county, 248 
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Sulphur spring. Clear creek, ------- 

Sulpluir springs, Gnijifon county, ---,,- 
Sulphur ftpring Iviils, .----,-- 

SuipUur t^prinjg' of Livingston count )% 

Bulphur spring, 4So"^mJ hill, - - _ , ^ - - 
Sulphuret of sine. CriUenden county, nnalpis of, - 
Sulptmi" wuler, CriUondeu spring^, ,,-,,- 
Bmti mine, .----*---- 

Svrinm^'s, Mr,» Clmlybcftte spring teslcdp - , , - 
T&bh'' of composition of Kvntu:ky cl»iy&j _ _ _ ^ 

Tabk of composiiion of Ketitucky coals, - , . , 

Table of composition of Kentucky iron furnace slags, 
Tuble of composiition of Kentucky iron orts^ - * - , 
T«bk of composition of Ktintucky Mmcstonei, * . * 

Tftble of compo-'^ition of Kentucky ptg-iron, _•<.*- 
Trtblr! of camposilion of Kentucky &ojb, - , - . 

Table of mineial matter removed from the soil by crops, - 
Tar» (mineral.) or pitch, from Edmonson county, analysis qU 
Trtf Rpriog, Urcckinridgc county. Tar creek, , - . - 
Trtylor*ii coal mine, Porter's landing, Green nvcri section of^ 
Tecbnieal termp, ---*----- 

Terry's cokI, analysis of, Hopkins county, _ - - - 
Thorou^^hfare bt'tween Green rh-er and Cypress creek. 
Three- mile creek, York bed of coal, _ - * . - 
Todd ik Crittenden's mines, «outh fork Kentucky river, section al^ 
Topographical Geological rtpori. ^ _ - . - - 
Topographical survy, method adopted In, - • - - 
Tn^de-ttTAter river, ----^-,, 

Trade<water river coals, _--.--- 

Troublesome creek, cannel coal, and salt water, - - - 
Tug fork, Bi^ Shindy, coals on, -..-*- 
Tygert*s creek iron ore, ---.--*- 
Union counly, Geolog^y of, - - - - * - - 

Union county, detailed survey of, remarks on» - 

Upper coal measures, order of superpo si ti on f - * _ - 

Vegetables, mineral elements, of ----- - 

War gap, Pine mountain, ,-,,--- 
Water, supposed to cause milk sickness, - - - - - 

Watt's creek coal, •*.,,..- 

Whitesburg, sfilt boring!*, ,-..._, 

Willi am' ft lunding, Green River, seclJon at, 

William^a lauding, iron ore at, . . ^ _ . - 

Wolf hill coal, Daviess county, (No. 189, J analysis of, 

York bed of coal, Three-mile creek, _ . , > - 

Ziuc ore, Crittectden county, analysis of. 
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Sulphur spring. Clear creek, 225 

Sulphur sprinijs. Gray sou county, 170 

Sulphur sprin;; hi^!?, .------.- 306 

Surphur svTnj: of Livin^^ton couniy, 243 

Su'p'-.ur sprinj:. So:!:!*, r.:'.!. -------- 143 

Su'rl'.ure: of zir..\ Cri::^:r..kn county, analysis of. - - - - 276 

5^'j;-?hui- w:i:er, Crii'.enJcn >i rir.;^, 247 

Swif: mine. 222 

Swinnoy's, Mr.. C*.::t!yberv:e spring teste J, ----- 163 

Tabic of compos-iiion of Ktrn:u:ky cl;iys, - - - - - 369 

Table oi c.^mrosiiion of K^-ir.ucky c:>.r.>, 366 

T.ible of core u.'s:: ion of K^r.v.;:ky iron fumAoe s'az?, - - - 367 
T.ible of compoj-iiion of K^r/.u;ky ir or. ores, - - - - - 364, 365 

T:ible of comp-.-»si::o:; of Kir. •.•-:ky !:nv.> '.cries, - - - - 368 

Table of C'>mp-:'>:.:or. of Kvr.:ii:ky r'^'-ir?"., - - - - - 367 

Tiib'.e of ^,^r.:p:s:.ior. of Kvr.iu.ky so:!?. - - - - - 370 

Tab! e of mint:! :; 1 m a: : c r rt :r. ? v e .; fro n; : :i e sc i 1 by c rop ? . - - - 377 

Tar. ( m : r. e r.i \ '• or p ■ : ; ;: . fro ci E i ?.: on so r. c oun :y , ana ! y j : s o f. - - 166 

Ts r sp r: n ^. B re :k: ?. v\ .i jo .•? v. r. :y . T:i r ■: r^ -. k 1 74 

T.*y'or*sco.\4 irir.e, ror>.'r*s !:-.r*i!r^. Grcoa r*:*"cr. seciion of, - - '153 

Te.'hniv'ii Mr::''.-. - - - - - - - - - - 378 

Terry's CO i'.. ar..\*y>is of. H.vkins ■::"-. :y. . - - - - 126 

T > or.^ u c -1 f-i re be : .v ., c :: ».▼ r-:-e ?. r : ^' t- r a r. i Cy r rv s s : re -r k, - - - 143 

Three siiir cr^rk. York boi of :o:i:. .-.--- 203 

Toli Jr Cr:'.:er.icr/s r.:'.ct>. ^ou■.'; fork Kc:::u:ky river. secJoa at, - 215 

Tv^7'"»^r.-.r'*:::i'. 'Jfto-.-^:.'..*. rcvor;. ------- 331 

Tor."»^rAp'.:vr.*.". s-.irvr y, iric-.l-.o-i ;iiop:cvl in. 383 

Tr.i .->*.r.-:r r.v.r. 389 

7r:\.:e.w.;:::r r:^^r :.v'.*>. 125,394 

Tr: ub" -: soz: ? : r^: - k . ■: i -.r. •: 1 : ? \ ' . ti:: .: s.'. '. : w .lit r . - - - - 211 

T-^:'::k. ? ^ Srvly. ::/> or. 203 

Ty^vr:? :ri.k iro- r;. 200 

l'-:^-:-:v:y. ■-;,:■. -.;■. 392 

U"":n ;:;:• -y. .i;;:^ l-i s::rvcy o\ r:n\i7k> o::. 1C6 

V"->:- : . ; r . ^>urv<. r; T :^f s-vt-r?- :v~. 49,42 

V:^.:j:\<, r-:--: ; V ---:•>. ;; 375 

^a: J.-. :\". ~^: :-: :. 226 

W.;vVVuvr:s; . :.^ :;u>. -• "k* ;k-:><. 159 

^; •> T..; ;; 240 

^V :.,.^uv. >^ - r:--\:<. 229 

W ■-:•<•'.-:.: -^. ^:,^:^ :: v.r. s-v- ::. 143 

W; ;-:< : \ ■■-, - " :-^ v. 60 

W/: >;: -il. ^^^ .<5 :;,:~:v. N^. I:V -i><<:«f. - - - 44,154 

Yj-kr i:^ ::;. :.----- :rvk. 203 

Z.-: crx:. *."r:::v:-ii:: c.-«;t. .i2i*vi:>cf. 276 
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